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ABSTRACT
Experiments were conducted on Mississippi terrace and loessial 
hill soils in 1965-67 to determine the influence of various environmen­
tal conditions and certain cultural practices on the nitrate absorption 
and accumulation by sweet potato storage roots at harvest time and the 
effects of the nitrate level on the extent of internal darkening (de- 
tinning) of cans containing the roots during storage at room tempera­
ture .
The nitrate concentration of the individual roots on the same 
hill varied considerably, regardless of location, size, position on 
the hill, or harvest date.
The nitrate level of raw roots decreased steadily and markedly 
during the first 14 days of storage at room temperature.
Appreciable amounts of nitrate were evidently contributed to the 
soil by a winter cover crop (hairy vetch) or Bermuda sod and White Dutch 
Clover grown in rotation with sweet potatoes. This increase in the n i ­
trate level was reflected in the roots at harvest time and in increased 
detinning of the cans containing the roots during storage. Soybeans 
from which the seed were harvested did not cause a significant increase 
in nitrate accumulation by successive sweet potatoes.
The nitrate content of the roots grown on soil that received 0, 
30, 60, or 90 pounds of fertilizer nitrogen per acre and maintained at 
dry, moist, or wet conditions increased with increasing rates of nitro­
gen, regardless of the soil moisture level.
Roots grown on dry soil accumulated more nitrate than those grown 
on moist or wet soil, respectively.
A close relationship generally was found between fertilizer nitro­
gen rate, nitrate accumulation by the roots, and the amount of detinning 
of the cans.
The nitrate concentration of the roots grown on soil that re­
ceived 0, 30, 60, 90, 120, or 150 pounds of fertilizer phosphorus (^2 ^5 ) 
per acre varied inconsistently. A positive, highly significant associa­
tion was found between the total yield and the phosphorus application 
rate.
Large, consistent increases in the nitrate content of the roots 
occurred as the rate of complete fertilizer was increased. This nitrate 
level was positively correlated with the extent of detinning of the cans.
In another experiment, the application of calcium carbonate to the 
soil stimulated the accumulation of nitrates by sweet potato roots. Any 
possible influence of the application of sulfur or fertilizer (30-60-30) 




The frequent occurrence of darkening (detinning) during storage 
of cans containing sweet potato roots was first brought to attention in 
the early 1960's, but the exact date is not known. This problem of de­
tinning, nevertheless, has endangered the sweet potato canning industry 
by lowering the culinary value and consumer acceptance of canned sweet 
potatoes and, consequently, shortening their shelf-life and salability. 
Organized investigations to determine the cause of this darkening and 
possible ways to prevent it were begun several years ago.
With the advent of enameled cans, this phenomenon of internal 
darkening of cans has been averted to some degree, but the complete 
solution to this problem has not been reached. It has been noted 
generally that sweet potatoes processed in enamel-coated cans do not 
possess the natural sheen or luster characteristic of those processed 
in tin plate cans ( 11 ).
Luh e_t a_l. (38) demonstrated that tomato paste made at a break 
temperature of 210°F. was more stable than that made at 150 or 180°F. 
Apparently, delayed cooling caused instability and poor quality in 
the product due to thermal degredation of reducing sugars, other u n ­
desirable chemical reactions, and the formation of tin acceptors which 
caused more rapid corrosion of the tin lining in the can.
Strodtz £t a_l. (60) reported that a significant, positive corre­
lation existed between the nitrate content of raw sweet potato roots
1
at harvest time, the amount of tin subsequently found in the canned 
roots, and the degree of darkening shown by the cans.
In 1962, a study was conducted in the St. Francisville area by 
the above workers (61) to investigate the effects of various cultural 
practices (previous crop grown and fertilizer nitrogen application) on 
the nitrate and total nitrogen contents of raw sweet potato roots at 
harvest time. Laboratory analysis of the raw root samples indicated 
little correlation between the nitrogen applied as fertilizer to the 
sweet potato crop grown on loessial hill soil and the nitrate con­
tent of the sweet potato roots at harvest time, which is in contrast 
to some degree with what Porteous (47) found in his work conducted in 
1966. However, Strodtz (61) reported that significant, positive cor­
relations were shown between (1) the nitrate and total nitrogen contents 
of the roots at harvest time, and (2 ) the nitrate and total nitrogen 
contents of the raw, freshly-harvested roots with the tin content of 
the canned roots after storage for 75 days at 100°F.
Additional studies by these workers (62) were conducted in 1963 
on the effects of different rates and grades of fertilizer, plant spa- 
cings, and harvest dates on the nitrate accumulation by sweet potato 
storage roots. A significant, positive correlation was found to exist 
between the amount of nitrogen applied in the form of fertilizer and 
the accumulation of nitrate in the freshly-harvested roots of plants 
spaced 8 or 12 inches apart and harvested early in the season. This 
is somewhat in contrast to what they found in 1963. In further studies 
these investigators (61,62) obtained representative samples of whole, raw
1
potatoes from each of several farms in 1962 and In 1963. It was found
that no positive correlation was present in the nitrate content ol the
roots grown on the same farm from year to year. Tn fact , the c o r r e l a ­
tion that did appear between these variables was negative in nature 
and of a fairly large size, although it did not reach statistical signi­
ficance at the 5 percent level of probability.
Sweet potatoes are grown on many different kinds-of soil in 
Louisiana, but the major portion of the commercial, crop is produced on 
Mississippi River terrace and loessial hill soils (Memphis, Luring, 
Olivier, and Calhoun series). These soils are generally a ni.lt loam 
type, but as a group they may be considered as relatively low in or­
ganic matter content, as well as phosphorus and potassium with respect
to sweet potato production. Therefore, a complete fertilizer c o n t a i n ­
ing moderate amounts of nitrogen must be applied to a sweet potato crop 
in order to obtain maximum yields. The general fertilizer r e c o m m e n d a ­
tion for a sweet potato crop on these soils is 4 0 0-800 pounds of a 
6-12-6 or 4-12-8 grade or equivalent (6 8 ).
From 1963-1966 Porteous (47) investigated the influence of v a r i ­
ous factors: rate of complete fertilizer, rate arid source of nitrogen
in the fertilizer, various crop rotations, storage, Individual front; 
and collective (hill) variability, and variety on the nitrate n'rua.eJa 
tion by sweet potatoes and the influence of this nitrate acoucnj J a t I or, on 
the detinning of cans containing the roots.
A. slightly-modified version of the Phenold i su 1 f on lc '.in I'l-h/,'! 
was used in the experiments mentioned above, because at that ;i
was a generally accepted technique for the determination of nitrates in 
plant material and soil; although, there were certain known, suspected, 
but unpreventable interferences involved in using this method.
In 1966, Ramachandran (48) developed the Chromotropic Acid pro­
cedure which has proven itself to be a simple, rapid, and reproducable 
method for the determination of nitrates in organic and inorganic mater­
ial. According to this worker (48) the procedure contains several phases 
in which possible interferences from chloride, ferric and nitrite inns, 
peroxides, and organic matter are chemical ly removed. The r-'-uiova i oi. 
these interferences is considered to be a significant improvement or 
the Phenoldisu1 tonic Acid and other nitrate methods which remove none 
or only a portion of the troublesome interferences.
The development of this new procedure for nitrate determination, 
then, serves as a basis for more intensive and more accurate research 
to ascertain some of the environmental factors in the field, inclnd iry 
certain cultural practices, which might affect the absorption and accu­
mulation of nitrate ions by sweet potato roots.
REVIEW OF LITERATURE
For many years it has been known that nitrogen is essential for 
plant growth as a component of protein, the building block of all cells 
(51). In the last ten years, the accumulation of nitrate nitrogen by 
plants when it is available in excess of their current needs has presented 
serious problems not only to farmers but also to the processors of farm 
products (30).
Plants containing high concentrations of nitrates have been sus­
pected of causing poisoning of livestock, in addition to sub-lethal re­
sponses which are abortion, loss in weight, and reduced milk production 
(30). According to Kilgore and Barrentine (30) nitrates in plants may be 
—  changed into nitrites in the bodies of ruminant animals. Nitrites when 
absorbed into the blood, may have harmful effects on the animals by 
changing some of the hemaglobin to methemoglobin, which does not have the 
ability to carry oxygen to the cells.
Crawford, Kennedy and Johnson (12) investigated factors which were 
said to affect the nitrate accumulation in forages. Annual grasses and 
some weeds grown in sand cultures and in field trials accumulated more 
nitrate nitrogen than the perennial legumes and grasses studied. In tests 
with oats, the concentration of nitrates was found to be higher in the 
stems than in the leaves or head. The nitrate level decreased with pro­
gressing maturity. The results also indicated an almost linear increase 
in the nitrate content of the tissue with increasing applications of 
ammonium nitrate to the soil up to 200 pounds per acre of nitrogen.
5
Decreased light intensity also caused an increase in the nitrate concen­
tration in the plants by at least one percent under field conditions. 
While some crop varieties, late fertilizer application, certain kinds of 
nitrogen fertilizer, and the lack of trace elements in the fertilizer 
(Molybdenum, Manganese and Iron) caused less increases in the nitrate 
accumulation in the plants, Kretschmer (32) stated that oats and Italian 
rye-grass accumulated large quantities of nitrate in the stems, but great 
variations were found between plant species. He also reported that pe r ­
manent pasture grasses did not absorb large quantities of nitrate, but 
variations in the daily minimum temperature appeared to be more closely 
associated with the nitrate concentration than the daily maximum temper­
ature. Time and variations in the difference between the daily high and 
low temperatures were also reported to affect the nitrate content of the 
plants.
The effect of rate of ammonium and nitrate nitrogen application on 
its absorption and assimilation by the storage tissue of sweet potato, 
radish, and carrot roots cultured in aeriated dilute solutions of ammon­
ium chloride, potassium nitrate or ammonium nitrate at 25°C. and the 
effect of the source of nitrogen on the nitrogen content of these vege­
tables was studied by El-Shishiny (16). He found that the ammonium and 
nitrate ions were absorbed at the same rate, but the rate of nitrate as­
similation was lower than its absorption rate leading to the accumulation 
of nitrate nitrogen in the tissues.
Wilson (69), while studying the nitrate content of plants in rela­
tion to nitrate fertilizer, noted increased nitrate content of a number
of leafy vegetables such as beets, broccoli, cabbage, cauliflower, and 
lettuce as a result of high levels of fertilization.
In a later paper by Wilson (70), added information was given on 
the nitrate content of certain vegetables and baby foods. The level 
varied considerably but was found to range from about 1,000 to 5,000 ppm 
for such vegetables as spinach, broccoli, rhubarb, cabbage, and lettuce. 
On the contrary, the values were very low for some vegetables such as 
tomatoes. Strained baby foods also contained low nitrate concentrations. 
For example, two samples of spinach contained only 600-800 ppm.
Brown e_t a_l. (6 ) conducted a study on rate of fertilization and 
nitrate accumulation in vegetables. Five different rates of nitrogen 
with a common treatment of 88 pounds of phosphorus, 83 pounds of potas­
sium and 3200 pounds of calcium per acre were applied to a Mexico silt 
loam. The nutrient carriers used were ammonium nitrate, superphosphate, 
muriate of potash and calcium hydroxide, respectively. Four additional 
treatments were used to study the effect of omission of each nutrient 
from the complete treatment. These workers reported that increased 
nitrogen fertilization caused significant increases in the nitrate con­
tent in red radishes, kale, mustard, and turnip roots and tops. The 
maximum accumulation of nitrates appeared to vary with plant species, but 
differences in harvest dates between species precluded valid statistical 
tests of the observed differential accumulations. No significant differ­
ences in the nitrate concentration of the tissue were found between vari­
eties of the same species. However, it was noted that early maturing 
varieties tended to accumulate more nitrate nitrogen than later maturing
varieties at a given rate of fertilization. The absence of phosphorus, 
potassium, or lime or the presence of trace elements in the fertilizer 
treatment had no significant influence on nitrate accumulation by the 
plants.
Ries jet al. (50) stated that the herbicide simazine (2- Chloro-4,
6 bis ethylamino - S- triazine) was found to increase the growth and 
nitrogen content of tolerant plant species. Rye (Secale cereal L.) and 
pea (Pisum sativum L.) plants were grown in controlled environment cham­
bers at 12-17°C. and at 17-22°C. with 16 hours of daylight and eight hours 
of darkness. The four-week old rye plants grown in vermiculite with n i ­
trate as the source of nitrogen and receiving 0.04 micromoles of simazine 
per plant yielded 50 percent more protein than the controls at both tem­
peratures. This increase was accompanied by more than a 4-fold increase 
in specific activity (units per milligram of protein) of nitrate reductase 
activity at both temperatures. Peas grown to maturity under the previously 
described conditions yielded 30 percent more seed protein per plant than 
the control at levels of 0.05 and 0.15 micromoles of simazine per plant. 
Although there was a quantitative increase in protein, no qualitative 
change was found in these studies.
Canned products containing high concentrations of nitrates have 
been associated with accelerated detinning of cans, as shown by many re­
search groups (8 , 25, 28, 30, 33, 37).
Jacobsen (28) reported that can corrosion proceeds with or without 
the evolution of gaseous hydrogen, but the formation of hydrogen occurs 
most consistently in highly acid foods, especially when the base metal
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(steel) is in direct contact with the vegetable products. Metal compounds 
which are formed as corrosion proceeds in the cans of tinned steel give 
the canned foods a disagreeable odor and taste. Jacobsen stated that 
the corrosive power of various canned products is determined to a great 
extent by the cathodic and anodic depolarizers in the foods, the properties 
of the can (pores in the tin), and the content of minor constituents of 
the steel plate. He (28) stated further that reacting depolarizers differ 
for different kinds of canned foods.
Hoff _et aJL. (25) reported that the occurrence of detinning of com­
mercial packs of tomatoes was thought to be due to the effect of nitrate 
ions in the product. The occurrence of detinning, however, was said to 
have been sporadic and varied in intensity from year to year, and there­
fore it was impossible on this basis to relate nitrate accumulation to 
any specific cultural or climatologic factor. Field trials with different 
levels of ammonium nitrate application failed to produce increased fruit 
nitrate levels or excessively corrosive products.
Controlled environment studies were conducted by these workers 
(25) with three variables, temperature, light intensity, and nitrogen fer­
tilizer at two levels of each. One of the eight treatments applied re­
sulted in a significant increase in the fruit nitrate level: high
temperature (85°F.) low light intensity (less than 1000 foot candles), 
and high fertilizer nitrogen application (0.8 grams ammonium nitrate per 
plant per week).
Luh e_t al. (38) demonstrated that tomato paste made at a break 
temperature of 210°F. was more stable than paste made at 150 or 180°F.
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Apparently, delayed cooling caused instability and poor quality in the 
product due to thermal degradation of reducing sugars, undesirable chem­
ical reactions, and the formation of tin acceptors which caused more 
rapid corrosion of the tin lining in the can. It was concluded that for 
longer storage life, canned tomato paste must be cooled rapidly in run­
ning water rather than in air.
According to Lambeth, Fields and Brown (33) the addition of nitrate 
nitrogen to 2.5 percent brine in concentrations ranging from 100 to 2000 
parts per million significantly increased detinning of tinplate in canned 
spinach stored at 90°F. for nine months. However, detinning was not in­
creased by these salt additives at storage temperatures of 74-78°F. It 
was also observed that containers having vacuums below 10 atmospheres 
were highly detinned, although no cause-effect relationship was estab­
lished.
Lopez (36) stated that canned applesauce frequently exhibits in­
ternal can corrosion, often marked by discoloration of the product. He 
found that the air content, particle size, consistency, pH, and actual 
acidity of the product, and the size of the headspace, can vacuum, stor­
age temperature, can size, and time of packing during the season all in­
fluenced the amount of corrosion that occurred in the cans.
Strodtz (60) reported in his experiments that whole and cut green 
beans, mustard, and turnip greens lost large amounts of nitrate when 
blanched in water, whereas blanching these products with steam caused 
little or no nitrate loss. He also stated that an accelerator of cor­
rosion other than nitrate appeared to be present. He found that with
11
canned materials in the pH range of 5.0-5.4 it was not possible to pre­
dict accurately the corrosive properties of a vegetable product from its 
nitrate content.
Kilgore and Barrentine (30) conducted an investigation to deter­
mine the effects of several cooking methods on the nitrate content of 
beets, collards, and mustard greens grown under conditions conducive to 
nitrate absorption and accumulation (high applications of sodium nitrate 
and plastic screening to produce shade). The plants were harvested at 
five day intervals. They stated that some nitrate was transferred from 
each of the vegetables into the cooking liquor. The quantity transferred 
was apparently dependent to some extent on the cooking time, regardless 
of the cooking method used.
Cheftel (8 ) reported that the corrosion of tinplate by foodstuffs 
is so intricate that no set of calculations, however elaborate, can be 
expected to give the actual cause. He found that a slight carameliza- 
tion by certain food products acted as a powerful agent in the accelera­
tion of tin plate corrosion. Caramel from sucrose exerted no accelerating 
effect, whereas that from dextrose did show a positive influence. He 
pointed out the possibility of the corrosive property being associated 
with the presence of reducing groups in the sugar molecule (dextrose).
The behavior of various forms of nitrogen in the soil was studied 
by Krantz, Ohlroggee, and Scarseth (31). They applied ammonium sulfate 
and sodium nitrate on the surface and on the plow sole of various soils 
(Vigo, Crosby, and Clemont silt loams and Miami sandy loam). The plots 
were sampled at various depths and analyzed for ammonium nitrate, and
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total nitrogen content several times during the growing season. Ammonium 
ions were found to be rather immobile since they were adsorbed by the 
exchange complex, while the nitrate ions were found to move more freely 
with the soil moisture. In all cases nitrates accumulated at the soil 
surface after a prolonged dry period. This was caused by upward movement 
of the soil moisture. Moderate rains were found to move the nitrates 
back into lower zones; however, heavy rainfall failed to move ammonium 
nitrogen below the three-inch level in a silt loam soil. They (31) con­
cluded that ammonium nitrogen moved downward only as the saturation
capacity of the surface layers of soil for this ion became satisfied.
Nelson (44) reported on a study of the movement of the nitrate 
and ammonium forms of-nitrogen applied at the rate of 600 pounds of nitro­
gen per acre as ammonium nitrate under irrigation. The soil involved was 
a Ephrata fine sandy loam. A total of 6-8 inches of water was applied.
A moderate concentration of nitrate nitrogen was found at a depth of 
10.3 inches, and decreasing amounts extended down to 22,5 inches. H o w ­
ever, the ammonium nitrogen did not move more than 3-4 inches downward
with the amount of irrigation water applied.
Stojanovic (58) reported that the tie-up (immobilization) of soil 
nitrogen, whether in the organic or reduced inorganic form and its sub­
sequent conversion to the nitrate form, depends on the chemical composi­
tion of the material undergoing decomposition, particularly its carbon/ 
nitrogen ratio. It was pointed out that mature plant residue having a 
relatively large percentage of readily available carbon will stimulate 
proliferation of microbial cells when incorporated into the soil and
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hasten decomposition of the residue under suitable conditions. He ex­
plained that this increase in microbial cell material will ultimately 
create a greater demand for nitrogen for building cell protein so that 
all of the available soil nitrogen will be assimilated by the micro­
organisms. He found that this microbial demand for available nitrogen 
is appreciable even when the carbon/nitrogen ratio and the energy source 
is low, although it is not manifest by a net decrease of mineral nitro­
gen. It was noted upon the addition of 80 pounds of nitrate nitrogen
per acre and wheat straw to Ontario silt loam containing .12 percent
total nitrogen (30 pounds of nitrate nitrogen and 16 pounds of ammonium 
nitrogen) that 99 percent of the added nitrogen was immobilized. At the 
same time only 34 pounds of the combined soil and applied nitrogen per 
acre per day had been mineralized.
Russel (52) pointed out that during an exceptionally wet year the
soil loses a large amount of nitrate as well as the capacity to produce
nitrate nitrogen.
Hernandez _et ad. (24) found that supplemental irrigation water 
applied to a Loring (Richland) silt loam soil produced an average yield 
increase of 154 bushels of marketable sweet potato roots per acre or
approximately a 23 bushel increase for each acre inch of irrigation water
used. They also found that the plants required an average of 0.10 acre 
inches of water per day in the early part of the growing season, and
the requirement gradually increased to 0.25 acre inches per day in mi d ­
summer. However, the crop was found to make best storage root produc­
tion at a soil moisture level of approximately 25 to 50 percent of 
available moisture.
Willis (67) reported a six-year lysimeter study involving the 
influence of four cropping systems on the nitrogen and organic matter 
contents of Loring (Richland) silt loam soil. His data showed that 
nitrogen losses by leaching varied from 2.0 to 95.4 pounds per acre per 
year. Nitrogen losses due to leaching where cotton was grown without 
a cover crop was 35 percent of the amount added as fertilizer nitrogen, 
whereas in cotton where a green manure legume was grown only 18.7 pe r ­
cent of the amount returned to the soil in the green manure was lost by 
leaching. The presence of a continuous cover crop on the soil reduced 
nitrogen leaching losses.
Raney (49) concluded from lysimeter studies that salts of nitrate 
nitrogen account for the majority of cations lost during leaching and 
that the quantity of moisture passing through the soil is less influen­
tial on the amount of nitrate leaching than the soil conditions that
allow nitrate buildup prior to the leaching period.
Fraps (17) reported that sweet potato plots maintained at 40, 60, 
or 80 percent of available soil moisture by supplemental irrigation did 
not result in higher yields than in those maintained at 20 percent.
By means of lysimeters, intensive studies of leaching of plant 
nutrients have been made by Bizzell and Lyon (3). These workers report 
relatively low annual losses of nitrogen from cropped soils, the amount 
varying largely with the kind of crop and the type of soil. Leaching 
resulted in an average annual loss of 69 pounds of nitrogen per acre 
from bare soils as compared with a loss of less than 8 pounds per acre
from soils with a crop rotation system.
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Benson and Barnette (2), using 3-gallon jars as lysimeters, con­
ducted leaching studies on different types of soil treated with various 
forms of nitrogen. Their findings show that after a 21-day period all of 
the nitrate nitrogen applied as ammonium nitrate was leached. At this 
time one-third of the ammonium nitrogen, applied as ammonium sulfate or
ammonium nitrate, was leached out with a consequent lower pH value of the
soil after leaching.
Sabey e_t al̂ . (53) studied the influence of soil temperature and 
initial population of nitrifying bacteria on the formation of nitrate 
from ammonium sulfate. They reported that increasing the initial popu­
lation of nitrifying bacteria did not influence the nitrification rate at 
temperatures above 10°C. but did increase it at temperatures below 10°C. 
The length of the delay in nitrification, however, was decreased by in­
creasing the initial population of nitrifiers at 0, 5, 10, 18 and 25°C. 
Likewise, Stojanovic e_t a_l. (59) found that nitrate formation from am­
monium sulfate was greatest at 41°F. during the first two weeks of 
incubation and at 50°F. during the fourth and sixth weeks.
In 1924, Geise (19) working on Norfolk sand, Sassafras gravely
loam, and Sassafras sandy loam soils reported that sweet potatoes which 
received nitrogen alone, phosphorus alone, or nitrogen and phosphorus 
together over a five-year period, out-yielded the control plants by 35 
percent. The plots that received potassium, phosphorus and potassium, 
or nitrogen, phosphorus, and potassium produced an increase of 160, 179, 
and 187 percent, respectively, over the control plots.
16
Breon et al. (4) studied the influence of the phosphorus supply 
and the form of available nitrogen on the absorption of phosphorus by 
tomato plants, Baltimore and Indiana-tomato seeds were sown in quartz 
sand. The plants were grown for approximately three weeks before re­
moving the phosphorus supply from one lot receiving nitrate nitrogen and 
one lot receiving urea. At eight weeks the plants were transferred to 
two-quart black jars. The nutrient solutions in the jars were constantly 
aeriated while the pH wa's maintained at 4.8-5.0 and 6 .8-7.0. By the use 
of radioactive phosphorus the workers determined that the tomato plants 
which received urea as a source of nitrogen absorbed phosphorus at a 
greater rate than did the plants which received nitrate nitrogen.
In further studies, Breon and Gillam (5) stated that tomato plants 
growing in a medium supplying nitrate as a source of nitrogen, moderately 
but definitely showed symptoms of phosphorus deficiency as well as an 
accumulation of nitrates in all parts of the plants. In addition, growth 
of the tomato plants remained rapid and vigorous as long as the pH of the 
culture solution was maintained at values of 6 .8-7.0. The growth and 
phosphorus content of the plants utilizing urea was no greater at any 
of the nitrogen levels than that of plants utilizing nitrate as a source 
of nitrogen.
Tiedjens and Robbins (65 ) grew several different crop plants in 
solutions of different pH and used either ammonium or nitrate nitrogen 
or both in complete nutrient solutions, which were applied by the sand 
culture method. From the growth of the plants and from chemical analy­
tical data they concluded that the ammonium ion was most efficiently
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assimilated at a growing medium pH of 7.0 or above, and that ammonium 
nitrogen, although absorbed, was not assimilated at all at a pH of 4.0. 
In tomato plants the nitrates were most efficiently assimilated at a 
medium pH of 5.0, but ammonium nitrogen was assimilated more rapidly at 
a pH of 8.0 than were nitrates at a pH of 4.0-5.0.
Tiedjens (63) investigated factors affecting the assimilation of 
ammonium and nitrate nitrogen in tomato and in one-year-old Delicious, 
Stayman and Baldwin apple trees grown in sand cultures. Calcium and 
sodium nitrate salts and ammonium sulfate, carbonate, and hydroxiae 
were used as nitrogen sources. The nitrate ion was assimilated most 
rapidly by plants when absorbed from an acid nutrient solution of ap­
proximately pH 4.0. Assimilation of the ammonium ion occurred most 
readily at a constant pH value of 5.0-6.5. The ammonium ions were 
found to be assimilated directly and as rapidly as they were absorbed; 
however, the nitrate ions tended to accumulate in the plant tissue. 
Tiedjens also noted that the ammonium and nitrate salts produced equally 
good plant growth, but on acid soils having a pH of 4.0 plants tended 
to accumulate ammonium and assimilate nitrate ions. Conversely, on 
neutral or slightly alkaline soils, the plants tended to accumulate 
nitrate ions and assimilate ammonium ions.
In a later study Tiedjens and Blake (64) reported that one-year- 
old Delicious apple seedlings grown on alkaline soil absorbed and as­
similated ammonium nitrogen directly without it first oxidizing to 
nitrate. In soils of comparatively low pH the ammonium nitrogen was 
apparently oxidized to nitrate before absorption and assimilation
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occurred. To obtain an equal increase in organic nitrogen and growth, 
it was found necessary to supply the plants with higher concentrations 
of nitrate than ammonium nitrogen. According to the workers, this was 
apparently true because ammonium nitrogen was assimilated directly, 
whereas the nitrate nitrogen tended to accumulate, its assimilation 
being dependent partly on the activity of the nitrate reductase enzyme.
In 1936 Miller and Kimbrough (40) reported that they obtained 
larger increases in yields of sweet potatoes grown on Memphis (Lintonia) 
silt loam soil from applications of phosphorus than from nitrogen and 
potassiuim . They also stated that plant spacing and planting date 
could also influence yield.
Hotchkiss (26) applied nitrogen, phosphorus, and potassium alone 
and in combination with each other to sweet potatoes on Susquehana fine 
sandy loam and fine sandy soils. From his studies he reported that of 
the fertilizer elements applied alone, phosphorus stimulated the great­
est response.
Eckerson (14) noted that a deficiency of phosphorus during the 
growth of tomato plants led to an abnormal accumulation of nitrates in 
the tissue and suggested that this was due to the inability of the plant 
to utilize the nitrates because of a breakdown in its reduction mechan­
ism.
Haddock (22) reported that a high concentration of nitrate in the 
soil solution depressed the uptake of phosphorus in sugar beet plants.
Jacobson £t al^ (29) made a comparison of the interaction of 
various common fertilizer cations (Ca, Mg, K, Na) and anions (COg, SO^,
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Cl, PO^) in relation to the nitrification of urea, to soil reaction, and 
related characteristics, and to the leaching of various constituents from 
an uncropped Merimac sandy loam soil. They stated that about 95 percent 
of the nitrogen leached from the soil had occurred within six months 
after the fertilizer was applied. They noted that phosphorus and car­
bonate anions exerted the most positive influence on the nitrification 
of urea to nitrate, but the cations listed above produced no marked effect 
on nitrification. Apparently, the nitrification of urea was influenced 
to some extent by the kind and amount of the nutrient elements available. 
From this experiment they (29) concluded that phosphorus appeared to be 
the limiting element for maximum nitrification of urea to nitrates.
Fujiwara and Ohira (18) studied the physiological role of phos­
phorus in rice plants and reported that an insufficient supply inhibited 
nitrogen absorption, protein synthesis, and growth.
Hepler (23) investigated the influence of phosphorus applications 
on the maturity of Bonny Best tomatoes. Twenty tons of manure per acre 
were applied as a control treatment. An additional twenty tons of manure 
were used in making the treatment for plots receiving forty tons per acre. 
Chemical fertilizers were applied to the remaining plots at the rates of 
500, 1000 or 1500 pounds of superphosphate, 1000 pounds of gypsum, 1000 
pounds of superphosphate and 1000 pounds of muriate of potash, and 1000 
pounds of muriate of potash. The desired soil acidity for the test plots 
was obtained by the addition of 6000 pounds of lime prior to planting. 
Hepler (23) reported that the data for the first four pickings showed 
highest yields from the phosphate plots and a more pronounced increase in
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the total yield for the first six pickings, where the increase in yield 
was 75, 48, 58, and 87 percent, respectively, with increasing rates of 
fertilizer phosphorus. Superphosphate was noted to stimulate early 
plant growth in addition to earlier flowering.
Lorenz and Johnson (37) studied the relationship between nitrogen 
fertilization and phosphorus availability in a Hesperia fine sandy loam 
soil planted in the greenhouse to potatoes, barley, snapbeans, and cot­
ton. Fertilizer was applied at the rtiLe of 0 . /2 and 1.53 grams per pot 
(the equivalent of approximately 75 and 150 pounds of nitrogen per acre 
and 0, 3, 6 , and 9 grams of P 2O5 P er P ot (the equivalent of 150, 300, 
and 450 pounds per acre). They found that the form of nitrogen ferti­
lizer made significant differences in crop yields on certain California 
light alkaline soils. The ammonium fertilizer provided increased yields 
over equivalent nitrate fertilizers. As related by Lorenz (37) the phy­
siologically acid ammonium sulfate salt effectively released native soil 
phosphate, whereas nitrate combined with calcium or sodium did not. 
Parallel experiments (37) were conducted in water cultures using toma­
toes with ammonium and nitrate sources at culture solution phosphate 
levels ranging from 0.6 to 2.5 ppm of phosphorus. Better growth was 
made by the plants supplied with nitrate nitrogen at all levels of phos­
phorus supply, again suggesting that in the soil the response to ammonium 
sulfate was at least partially a secondary one brought about by the re­
lease of native soil phosphorus by the physiologically acid ammonium 
salt.
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Sen and Lahiri (55) reported that withholding phosphorus ferti­
lizer caused severe reductions in dry matter, oil production, and 
nitrogen absorption of sesame plants. In 1955 Smith jat. a_l. (57) investi­
gated the effect of borderline deficiencies of phosphorus in nutrient 
solutions on the foliar content of plant nutrients and growth of straw­
berries. They found that a foliage level of 0.22 percent phosphorus 
was associated with restricted growth.
Lingle and Davis (34) studied the influence of soil temperature and 
phosphorus fertilizer on growth and nutrient absorption by tomato seed­
lings. The investigation was conducted on a Yolo fine sandy loam. Soil 
temperatures were maintained at 50-55°F,, 60-65°F., 70-75°F., and 80-85°F, 
Treble superphosphate and liquid phosphoric acid were applied at the rate 
of 50 pounds of P er ac r e - The influence of phosphorus application
on growth was dependent to some extent on soil temperature. In soil cul­
ture, the response to phosphorus was greatest at the highest temperature.
Clark and Shive (9) studied the influence of pH of a culture solu­
tion on the rate of absorption of ammonium and nitrate nitrogen by Mar- 
globe tomato plants. The plants were grown in continuously aerated and 
renewed complete culture solutions including approximately equal propor­
tions of ammonium and nitrate nitrogen. The solutions were adjusted to 
pH 4.0, 5.0, 6.0, and 7.0. The rate of absorption of ammonium nitrogen 
by 41-day old plants was higher from solutions of high pH than from solu­
tions of lower pH. The rate of absorption at pH 7.0 was nearly twice 
that at pH 4.0. The rate of absorption of nitrate nitrogen by plants of 
equal age was higher from solutions of low pH than from ones having a
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higher pH value. The rate of absorption of nitrate at pH 7.0 was about 
one-half that at pH 5.0 where the maximum rate occurred. The absorption 
rate of ammonium nitrogen by 52-day-old plants was similar to the results 
obtained with those 41 days old. In contrast, the rate of absorption of 
nitrates in the older plants was not so greatly influenced by the pH of 
the solutions as they were in the younger plants.
In additional studies employing similar treatments to those described 
above, Clark and Shive (10) found that high concentrations of ammonium nitro­
gen in the roots of Marglobe tomatoes were accompanied by high concentra­
tions of basic-free amino nitrogen, an indication of a rapid formation of 
amino nitrogen from the ammonium nitrogen present. Nitrate nitrogen was 
found to accumulate in extremely high concentrations in the stems as com­
pared to the roots and leaves. It was suggested that since no greater 
accumulation resulted from higher rates of absorption of the nitrates, it 
is evident that the pH range which favored the most rapid rate of absorp­
tion also favored the most rapid assimilation of nitrate nitrogen. No 
greater accumulation of ammonium nitrogen in the top of the plants re­
sulted from high rates of absorbed ions than from the low rates; conse­
quently, it was concluded that the pH range which favored the most rapid 
rate of absorption of ammonium nitrogen also favored its most rapid rate 
of assimilation.
Working in the greenhouse, Nightengale e_t a_l. (4 5 ) studied the in­
fluence of calcium deficiency on nitrate absorption in Marglobe tomatoes.
They reported that the calcium deficient tomato plants of these experiments 
under seasonal light conditions of the greenhouse were practically unable
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to absorb or assimilate nitrates, although they absorbed calcium in­
stantly after application. The plants which lacked calcium accumulated 
carbohydrates in large quantities, apparently because absorption and 
assimilation of nitrates did not occur.
Parker and Truog (46) reported on the composition of thirty-four 
species of plants with respect to nitrogen, calcium, phosphorus, ma g n e ­
sium and potassium. A rather close relationship between calcium and 
nitrogen content of the plants was found to exist, but in contrast, no
relation between the nitrogen content and the amounts of potassium,
phosphorus and magnesium in the plant tissue was evident.
Viets (6 6 ) in his studies on the effects of calcium on the accumu­
lation of monovalent ions by barley roots reported that potassium absorp­
tion from potassium nitrate and potassium sulfate solutions was increased 
by the addition of calcium.
Moschler and Jones (42) studied the influence of lime applications 
and soil acidity on the growth of lucerne. Rates of ground dolomitic and 
calcitic limestone ranging from zero to 16 tons per acre were applied to 
the test plots. Increases in the liming rate were accompanied by a gradual
increase in soil pH, exchangeable bases, percentage of base saturation and
improved nitrogen metabolism, while the application of relatively small 
amounts of lime reduced the exchangeable aluminum content of the soil 
sharply. These reductions in aluminum were closely correlated with in­
creased yields.
In 1928 Loewing (35) reported that corn, wheat, and clover plants 
injured by excessive lime or potassium applications were generally marked
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by an increase in nitrates and a reduction in organic nitrogen and carbo­
hydrates in the plants. It was suggested that the fact that high calcium, 
low potash plants indicated a carbohydrate decrease coupled with a nitrate 
increase may be taken to indicate that carbohydrates were insufficient to 
combine in proper amounts with organic nitrogen in protein synthesis.
Naftel (43) studied the effects of soil reaction and the degree 
of base saturation upon nitrification. From his work he. co'hcluded that 
nitrification increased with the percent of base and calcium saturation 
in the soil.
Russel (52) states that nitrification does not take place in 
strongly acid soils, although they may" sometimes contain nitrifying bac­
teria. But if the soil pH is above 5.0 the nitrification rate may or 
may not be increased by liming. In fact, for most soils there is a 
considerable pH range in which nitrification rates are ijjd^ependent of 
the soil pH. However, it was mentioned that if a soil is poorly bu f ­
fered and is given a fairly good surface dressing of ammonium sulfate, 
the pH of the surface soil may easily fall sufficiently to reduce appre­
ciably the rate of nitrification of this a d d e d 'ammonium nitrogen.
Gerretsen and Hoop (20) studied the nitrogen losses during nitri­
fication in solutions and in acid sandy soils. They reported that when 
the pH of a liquid culture of nitrifying bacteria dropped below 5.5, 
most of the nitrogen lost was lost as gaseous nitrogen (N2 ) . In pot 
experiments, as much as 74 percent of the nitrogen added as ammonium 
sulfate was lost. However, it was concluded that losses from the soil 
were not caused by evaporation of ammonia gas because volatilization
25
of nitrogen ceased when sufficient calcium carbonate was added to maintain 
the soil pH above 5.5. Neither were the losses thought to be due to deni­
trification because they did not occur when the nitrogen was added as 
nitrate instead of as ammonium sulfate.
Morgan, Jacobson, and Street (41) in a study with lysimeters, were 
unable to. recover considerable amounts of nitrogen applied as ammonium 
sulfate to moderately acid soils. Measurements of the nitrogen tended 
to confirm their belief that ammonia was lost to the atmosphere from 
soils near neutral in reaction.
The influence of calcium and nitrogen on the protein content of 
soybeans was investigated by Gingsburg and Shive (21). They reported 
that the average percentage values of the calcium content of the plants 
grown in culture solutions, in -soil extract, or in soil always followed 
the order of concentrations of this element in the medium, regardless of 
the calcium salt used and independently of the amount of nitrogen present. 
It appeared, however, that the plants absorbed calcium more readily from 
calcium carbonate than from equivalent concentrations of this element 
in the form of calcium nitrate or calcium chloride. Also, in the pre­
sence of calcium carbonate the plants showed an appreciably higher total 
nitrogen content than in the presence of equivalent concentrations of the 
other calcium forms used. In each instance the author noted that this 
increased total nitrogen content of the plants was accompanied by a 
relatively much lower hydrogen ion concentration of the medium than that 
in which the plants showed no appreciable change in the total nitrogen 
content. It was suggested by the workers that any superiority in the 
total nitrogen content of the treated plants over that of the controls
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is determined by the reaction and not the calcium content of the solution, 
since higher increments of calcium in the medium had no influence upon 
the total nitrogen content of the plants unless it was accompanied by a 
corresponding decrease in the hydrogen ion concentration. It appeared 
further that both the calcium and nitrogen contents of the plants in­
creased when the pH of the solution was raised to 6.0 or higher by the 
addition of calcium carbonate.
Hutchinson and Miller (2 7) reported greater yields of wheat and 
pea plants grown in solution cultures including only ammonium nitrogen 
when calcium carbonate had been added to the solutions than when it had 
been withheld.
Cairns and Carson (7) reported on the influence of elemental sulfur 
or calcium sulfate applications on the yield and the nitrogen and sulfur 
contents of alfalfa. Increased yields of alfalfa grown on a sulfur- 
deficient Loon River soil were noted, but not on sulfur-sufficient 
Garrick loam soil. The quantity of sulfate-sulfur was extremely low in 
the alfalfa grown on the untreated Loon soil. The relative abundance of 
nitrogen in the herbage grown on the control plots suggest that the main 
effect of sulfur was not on root nodulation or nitrogen supply but rather 
on assimilation and other physiological functions of sulfur-containing 
compounds within the plant.
Ellett and Hill (15) experimented with the effects of lime m a t e r ­
ials (Marl, limestone, dolomite, oystershell, burnt limestone, burnt 
dolomite and synthetic dolomite) applied at the rate of 2 tons per acre 
to a Hagerstown silt loam on the utilization of sulfur by soil
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microorganisms. They found that the addition of lime did not give an 
increase in the outgo of sulfur but increased the biological activity 
and caused more sulfur to be oxidized.
Bartholomew (1) reported that applications of ammonium sulfate 
to irrigated sand cultures brought about an increase in the hydrogen ion 
concentration. He accounted for this change in reaction largely through 
the assimilation of nitrogen by plants and bacteria, leaving sulfate to 
react with hydrogen to form sulfuric acid. He also concluded that some 
of the change may have been due to the liberation of nitrogen by deni­
trifying bacteria.
Samuels (54) investigated the influence of the oxidation of sulfur 
on the exchangeable bases in alkaline alluvial sand from the river bottom, 
high in total soluble salts, especially CaCO^; a non-alkaline saline fine 
sandy loam of the Fresno series containing little or no CaCO^; a fine 
sandy loam of the Fresno series but containing large amounts of CaCCL,, and 
a fine sandy loam of the Jardon series high in soluble salts and CaCO^.
He found that applied sulfur was oxidized very rapidly in alkaline soils 
under laboratory, greenhouse, and field conditions. In sandy soils in 
the presence of sodium carbonate the oxidation process was also rapid, 
accompanied by the decomposition of carbonates and bicarbonates with the 
formation of sulfates from sulfur oxidation.
Simon and Schallenburger (56) found that the rate of sulfur oxi­
dation depends upon its state of fineness. They also stated that basic 
clay soils have a higher sulfofying power than silt loam or sandy soils, 
and the greatest proportion of applied sulfur was oxidized within four 
weeks after application in their experiments.
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The amount of sulfur added to the soil by snow and natural rain­
fall was studied by Marsh et al_. (39). Their analysis indicated that 
the maximum sulfur in precipitation in coal-burning cities to be 100 
pounds per acre and the minimum to be 4 pounds per acre in the isolated 
non-industrial areas.
Eaton (13'.) studied the effects of sulfur deficiency on Marglobe 
tomato plants. The plants were transplanted from flats into sand-filled, 
two-gallon glazed crocks, and two-thirds of the plants were given a minus 
sulfur nutrient solution, the others being kept on complete nutrient sup­
ply. The plants were harvested on two dates on which only the stems were 
used for analysis. Characteristic symptoms of sulfur deficiency devel­
oped rapidly and were characterized as follows: chlorosis of the leaves,
the upper leaves becoming yellow first, anthocyanin development in the 
leaves and stems, small leaves with stiff texture and thin stems. The 
stems from sulfur-deficient plants were found to be high in starch, su­
crose, total soluble nitrogen fractions (ammonia, amides, and nitrates), 
but low in reducing sugar as compared to sulfur-sufficient plants.
MATERIALS AND METHODS
This study consisted of a number of different experiments conducted 
during the seasons of 1965-67 in which sweet potatoes were grown in the 
field on soils commonly used for sweet potato production in Louisiana.
Individual Root Study
The variations in the nitrate nitrogen level of individual sweet 
potato roots grown in the same hill and in those produced among hills on 
the same row were studied in 1966 and 1967, In each experiment each hill 
was harvested carefully by hand. The first experiment was carried out at 
Clinton, Louisiana where the soil (Providence silt loam) received a pre­
planting application of fertilizer at the recommended rate per acre 
(32-96-64 in terms of N, P 2O 5 an^ I^ O ) . The second test was conducted at 
Chase, Louisiana on an Olivier silt loam soil on which the recommended 
rate of fertilizer (30-60-30) was applied prior to planting. At Chase 
only, both early (September) and late (October) harvests were made. Each 
whole storage root of at least 10 grams in weight represented a separate 
sample for nitrate determination and was labeled in descending order ac­
cording to its relative position on the hill. The entire root was 
finely chopped, frozen at minus 20°F., and held in the freezer for sub­
sequent nitrate nitrogen analysis,
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Raw Root Storage Test
In order to study the persistence after harvest of nitrate nitro­
gen accumulated by the fleshy roots of sweet potatoes during the growing 
season, a test was conducted in 1967 to determine the possible nitrate 
change in raw, whole roots during storage.
Ten bushels each of Centennial and Goldrush sweet potatoes that 
had received a preplanting application of the recommended rate of fer­
tilizer (30-60-30) per acre were grown on an Olivier silt loam soil at 
Chase, Louisiana, and stored at room temperature for fourteen days.
A twenty-root sample was taken at harvest and at the same hour 
every other day for the fourteen day storage period. These samples were 
then used for nitrate nitrogen determinations.
Crop Rotation Experiment
Six crop rotation systems indigenous to the sweet potato belt in 
Louisiana were grown each year beginning in 1956 on the same field plots 
at Chase, Louisiana on a Loring-Olivier silt loam soil. The various rota­
tion systems included both summer and winter legumes (soybeans, white 
Dutch Clover, and hairy vetch) and other field crops (corn, cotton, and 
Bermuda grass sod). These rotation systems are explained in detail in 
Tables VI - XIV- Each of the rotation systems included sweet potato 
production at least once every third year. Each crop received the fer­
tilization recommended for the crop on this particular soil, including 
sweet potatoes which received 30-60-30 per acre annually ( 68 ). This 
experiment was designed primarily to determine the long-term effects of
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these rotation systems on sweet potato production and on the amount of 
organic matter possibly added to the soil resulting from the decomposi­
tion of the various crop residues.
However, the immediate intention was to investigate the effects of 
these rotation systems on sweet potato yield, the amount of nitrate ac­
cumulated by the sweet potato roots at harvest time, and the extent to 
which the accumulated nitrate might affect the rate of detinning in cans 
containing the roots.
At harvest time, samples of the raw roots were obtained from each 
plot supporting sweet potatoes on that particular year. A portion of each 
sample was used for nitrate nitrogen analysis, and the remainder of the 
roots was canned and stored for detinning studies which followed.
Irrigation-Nitrogen Study
A study was conducted in the field at Chase, Louisiana, on an 
Olivier silt loam soil from June to September of each season during 1965- 
67 to determine the effects of various soil moisture levels and fertilizer 
nitrogen rates on the yield and grade of sweet potatoes. The nitrogen 
rates ranged from zero to 90 pounds per acre in increments of 30, while 
the soil moisture treatments varied from that resulting from natural rain­
fall only (dry) to levels above 25 and 50 percent available moisture 
(moist and wet, respectively). For this purpose, roots were procured from 
each of the experimental plots in order to study the effects of the fac­
tors given above on the nitrate concentration of the roots at harvest 
time and the association of the nitrate level with the amount of detinning
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(darkening) of the cans that occurred when these roots were canned and 
stored for a period of twelve months at room temperature. Supplemental 
irrigation was applied during the growing seasoi in the appropriate 
plots in order to maintain the desired levels of soil moisture, and each 
plot received a sufficient amount of phosphorus and potassium fertilizer 
(60 pounds each of P 2O5 and K 2 O per acre), in addition to its assigned 
rate of nitrogen, so that plant growth ahd yield probably would not be 
limited by a shortage of these nutrients (6 8 ).
Phosphorus Experiment
A rate of phosphate fertilizer study was conducted in the field 
on an Olivier silt loam soil at Chase, Louisiana, and on a Loring silt 
loam soil at Clinton, Louisiana in 1967 to determine the effect of this 
variable on the yield and on the nitrate level of the sweet potato roots 
at harvest time. The phosphorus level ranged from zero to 150 pounds 
(P2®5^ P er acre ■'■n pound increments. Each plot in these experiments 
also received the recommended rates of nitrogen and potassium (30 pounds 
of N and 60 pounds of K^O per acre) so that plant growth and yield prob­
ably would not be reduced by a deficiency of these elements (6 8 ). Sup­
plemental irrigation water was applied as necessary to prevent excessive 
wilting and to insure good plant growth.
Complete Fertilizer Test
An experiment begun in 1961 involving the application of a complete 
fertilizer (4-12-8) at different rates was continued at Clinton, Louisi­
ana, on a Providence silt loam soil in 1966 and 1967. The fertilizer
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rates varied from 400 to 1000 pounds per acre in 200 pound increments.
The objective of this test was to determine the effect of the rate of 
fertilization on yield and on the accumulation of nitrate nitrogen by 
the fleshy roots. Approximately one week prior to planting, the experi­
mental fertilizers were applied. Supplemental irrigation water was ap­
plied as necessary to prevent excessive wilting and to insure good 
plant growth. At harvest, a representative sample consisting of 20 
roots was taken at random from each plot for nitrate analysis. The re­
mainder of the roots from each plot were canned and stored at room tem­
perature for subsequent detinning evaluation of the cans.
Soil Amendment Study
An experiment begun in 1960 concerning the use of two soil amend­
ments (sulfur and calcium carbonate) and a complete fertilizer (30-60-30) 
was continued at Chase on an Olivier silt loam soil in 1966 and 1967. 
Approximately two months prior to planting, the experimental sulfur and 
lime were applied to the soil followed by the application of the complete 
fertilizer in the appropriate plots two weeks before planting. Supple­
mental irrigation water was applied as deemed necessary to insure good 
plant growth and yield. At harvest, representative root samples were 
taken from each plot, frozen at minus 20°F., and stored in the freezer 
for nitrate determinations at a later date.
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Procedure for Sampling Roots for 
Nitrate Nitrogen Analysis
The procedure for taking a raw root sample for nitrate determin­
ations was the same in each experiment except in the Individual Root 
Study. A sample consisted of 20 roots taken at random from a lot of pota­
toes harvested from an experimental field plot. The roots were washed 
and finely chopped in a Hobart Model No. 84181D food chopper which thor­
oughly mixed the tissue of the 20 roots in a given sample. The sample 
was then placed in double plastic bags, frozen, and stored at minus 
20°F. until the time for analysis for nitrate content.
Preparation of Reagents Used in 
the Nitrate Analysis
Distilled water that was filtered through a standard Barnstead 
Exchange Column was used for the preparation of all aqueous solutions.
All inorganic chemicals used were of analytical reagent grade.
1) Standard Nitrate Solution
A stock nitrate solution having a concentration of one gram of 
nitrate per liter was prepared by dissolving 1.371 grams of dried sodium 
nitrate in water and diluting the solution to one liter. By diluting 
the stock solution, a series of nitrate solutions of suitable concen­
trations for a standard curve was prepared.
2) Preparation of Purified Chromotropic Acid
(1,8-dihydroxy-3 , 6 -naphthalene disulfonic acid, CioHgOgS2 ) 
Approximately 125 milliliters of water were boiled in a beaker, and the
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disodium salt of chromotropic acid was added in small amounts until the 
solution became saturated. About 5 grams of decolorizing charcoal (Norit 
A) was added, and the mixture was boiled for about 10 minutes. Sufficient 
water was added to replace the loss due to evaporation. The solution was 
filtered hot through cotton wool plugged into a funnel. The filtrate was 
again decolorized and filtered hot through a funnel fitted with a double 
filter paper (Whatman No. 12). The chromotropic acid was precipitated 
from the filtrate by cooling the solution and adding 10 milliliters of 
concentrated sulfuric acid to it. The precipitate was filtered under 
moderate suction, washed several times with ethyl alcohol, and dried at 
about 75°C. in a vacuum oven at 20 inches of vacuum. The product ob­
tained was off-white in color and was stored in brown bottles.
3) Chromotropic Acid Reagent
The reagent was prepared by dissolving 0.1 grams of purified chro­
motropic acid in 100 milliliters of concentrated sulfuric acid and stored 
in an amber colored bottle.
4) Urea Solution
Five grams of urea were dissolved in 100 milliliters of water.
5) Sodium Sulfite Solution
Twelve grams of anhydrous sodium sulfite were dissolved in 100 
milliliters of water.
6 ) Sodium Sulfite-Urea Solution
This mixture was prepared by dissolving 5 grams of urea and 12 




A one-tenth percent (weight by volume) solution was prepared by 
heating 0.1 grams of fine antimony metal powder in 85 milliliters of 
concentrated sulfuric acid until all of the metal was dissolved. The 
solution was cooled and added to 20 milliliters of ice cold water. The 
solution remained clear for several hours at room temperature; however, 
overnight standing resulted in crystallization and precipitation of anti­
mony sulfate. The crystallized salt was easily redissolved by heating 
the solution which was cooled again to room temperature before use.
8 ) Potassium Permanganate
Potassium permanganate (3 grams) was dissolved in 97 milliliters 
of water to give a 3 percent solution.
9) Sodium Hydroxide
Sodium hydroxide (20 grams) was dissolved in 80 milliliters of 
water to give a 20 percent solution.
Nitrate Determination Using Chromotropic Acid
Ten grams of raw sweet potato tissue, 0.5 grams of calcium hydrox­
ide, and 3.5 grams of decolorizing charcoal (Norit A.) were placed in a 
250 milliliter Ehrlenmeyer flask and blended for one minute by use of 
an Omnimixer.
The solution was allowed to stand for approximately two hours or 
until the charcoal had settled out, and then filtered through a Whatman 
No. 12 folded filter paper.
A 25 milliliter aliquot was taken from the potato extract and 
placed in a 250 milliliter Ehrlenmeyer flask along with two glass beads. 
Three drops of concentrated sulfuric acid were added to the solution, 
one drop at a time. After each addition the flasks were swirled. Two 
drops of 10 percent urea solution were added to the solution which was 
then heated to a slow boil.
To each 25 milliliter aliquot 2 milliliters of 20 percent sodium 
hydroxide were added and the solution was heated to a slow boil for five 
minutes. ’#1116 the solution was still hot, 10 milliliters of 3 percent 
potassium permanganate were added drop by drop. The mixture was re­
heated slowly for 15 minutes, cooled, and filtered into 50 milliliter 
volumetric flasks. The filter paper was flushed two times with acidic 
water (5 drops of concentrated sulfuric acid per 500 milliliter squeeze 
bottle of water) until the solution cleared, and the solution was made 
up to volume with water,
A 2.5 milliliter aliquot from each of the 50 milliliter flasks 
was transferred into dry 10 milliliter volumetric flasks, in addition 
to one drop of sulfite-urea solution. The flasks were then placed in 
an ice bath, and 2 milliliters of antimony solution were added. After 
the flasks were allowed to cool for at least 4 minutes, 1 milliliter of 
chromotropic acid reagent was added. The flasks were again swirled and 
then allowed to cool for about 3 minutes. Sufficient concentrated sul­
furic acid was added to adjust the volume to the 10 milliliter mark, 
the flasks were stoppered, and the contents were mixed by inverting 
the flasks four times. The flasks were allowed to stand for 45 minutes
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at room temperature and the volume was again adjusted to the 10 milli­
liter mark with concentrated sulfuric acid. Final mixing of the solu­
tion was done very gently to avoid trapping of gas bubbles. Distilled 
water was substituted in one sample for nitrate solution, thus provid­
ing a blank for each set of samples. The light absorbance value of 
the solution was determined after 15 minutes or more following the last 
adjustment of volume. The absorbance was measured in a Beckman Model B 
Spectrophotometer set at 410 millimicrons using 1 centimeter quartz 
cells with water in the reference cell. The cell for each nitrate 
solution was first rinsed with the test solution and then filled care­
fully so as to avoid trapping air bubbles. For this operation, it was 
found necessary to keep the cell in a slanting position (30° from ver­
tical) with the ground side facing up and to pour the solution very
slowly down the side of the cell.
Standard Used for Can Darkening Rating
The extent of the internal darkening that occurred in the cans 
during storage at room temperature was rated visually by comparing them 
directly to the tin plates that are presented in Plate I.
Plate I The Standard Used to Visually Rate the Extent of 
Internal Darkening that Occurred in the Cans 




The sweet potatoes used as experimental material were grown on a 
Providence fine sandy loam soil. The fertilizer was applied in the row 
six inches deep at the rate of 800 pounds per acre of a 4-12-8 grade one 
week prior to planting. Goldrush slips were planted on May 16 and h a r ­
vested on September 14, 1966. The amount and distribution of rainfall 
and irrigation water received by the soil during the growing season is 
shown in Table I. Cultivation was carried out as necessary to control 
weeds, in addition to a post-planting application of 4 pounds of Amiben 
per acre. At harvest time each adjacent hill was carefully harvested by 
hand. The roots on each hill were numbered basipetally, washed, weighed, 
finely grated and frozen at minus 20°F. for subsequent nitrate determin­
ations .
The weight and the nitrate concentration of the roots on the same 
hill varied considerably, as did that of the roots from adjacent hills 
on the same row (Table II) . The correlation coefficient for root weight 
and nitrate concentration was negative and small in this experiment.
Experiment at Chase
The sweet potatoes used in this experiment were grown on an Olivier 
silt loam soil. The fertilizer was applied at the rate of 450 pounds per 




THE AMOUNT1 AND DISTRIBUTION OF RAINFALL2 AND IRRIGATION ON THE 
SOIL DURING THE GROWING SEASONS OF 1966-1967 - CLINTON












22 R. 0.70 0.84
R. 0.86 0.27
To tal 5.24 7.45 3.71












29 R. 0.70 I. 1.70**
Total 2.69 1.74 3.72
July 3 R. 0.53
5 R. 0.75































19 R. 0.45 0.18
20 R. 0.46
21 I. 1.75*





Total 5.49 4.69 5.19
September 5 R. 0.88 0.57









Total 5.05 2.21 3.41





















Total 2.89 2.03 2.70
Season Total 24.78 25.41 24.59
1/ Rainfall prefix abbreviated as R; irrigation abbreviated as I.
2/ Measured with an official U. S. Weather Bureau Rain Gauge and ex­
pressed in inches.
* Irrigation water applied to the plots of the Individual Root Study 
and the Complete Fertilizer Test.
** Irrigation water applied to the plots of the Phosphorus Experiment.
Goldrush slips were planted on April 21 and harvested on September 11 
(early), and October 26 (late), 1967. The amount of rainfall received 
by this crop is given in Table III. Weeds were controlled during the 
growing season by conventional methods, after a post-planting application 
of 4 pounds of Enide per acre. A sufficient amount of irrigation water 
was used during the growing season to insure good growth.
At harvest time, each adjacent hill was carefully harvested by 
hand. The roots on the hill were numbered basipetally, washed, placed 
in plastic bags, and frozen at minus 20°F. Just prior to their nitrate 
analysis, the roots were removed from storage, individually grated in 
the frozen state, and allowed to thaw.
The size and the nitrate concentration of the roots on the same 
hill at the early harvest date showed great variation and followed no 
consistent pattern (Table IV ) .
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TABLE II
THE WEIGHT AND NITRATE NITROGEN CONTENT-^ OF INDIVIDUAL SWEET POTATO 
roots!/ GROWN ON THE SAME HILL AND ON ADJACENT HILLS 





































3 1 324.64 496.4
2 45.28 392.8
Sum 369.92 889.2
Mean 184.96 4 4 4 .6









- Mean 51.61 495.8














































Hill weight in roots Hill weight in roo
No. No. (gms) (ppm) No. N o . (gms) (PPm)
10 3 95.51 169.6 14 1 565.59 191.2
4 451.84 155.6 Sum 565.59 191.2
Sum 859.14 631.6 Mean 565.59 191.2
Mean 214.78 157.9 15 1 203.11 176.4
11 1 81.59 150.8 2 169.53 188.8
2 221.10 144.0 3 386.20 200.0
Sum 302.69 294.8 4 170.21 211.2
Mean 151.34 147.4 5 55.30 186.4
12 1 265.42 144.0 6 158.49 218.4
2 134.90 153.2 7 38.39 188.8
3 74.70 206.8 Sum 1163.23 1370.0
Sum 475.02 504.0 Mean 166.17 195.7
Mean 158.34 168.0 Corr elation co efficient for
13 1 404.54 144.0 root weight and nitrate con-




I/ Expressed on a fresh weight basis at harvest time.
2/ Variety - Goldrush - Harvested on September 14, 1966.
3/ Received an application of 32-96-64 per acre in the drill prior 
to planting.
4/ Numbered basipetally.
The size and the nitrate concentration of the roots on the same hill 
at the later harvest were also varied but not to the same extent as that of 
the early-harvested sweet potatoes (Table V).
Average variations in root size and in the nitrate concentration 




AMOUNT AND DISTRIBUTION OF R A I N F A L L ^  
GROWING SEASONS OF 1965-1967














2.22 2.41 2.97 3.76




Total 1.15 0.50 1.35 3.57













Total 0.86 5.50 5.07 3.40





























Total 2.39 8.72 0.99
Season Total 8.26 17.85 9.91 14.52
1/ Measured with an official U. S. Weather Bureau Rain Gauge and ex-
pressed in inches.
However, these differences were generally :not as large as those noted
between individual roots on the same hill. The correlation coefficient
for root weight and nitrate concentration was positive and very small 
at both harvest dates in 1967.
Raw Root Storage Test
The sweet potatoes used in this experiment were obtained from 
the Sweet Potato Research Center at Chase in 1967. They were grown on 
an Olivier silt loam soil which received 450 pounds per acre of a 6-12-6 
grade of fertilizer six inches deep in the drill at one week prior to 
planting. The transplanting operation was followed immediately by an 
application of 4 pounds of Enide per acre. Rainfall was received by the 
soil in the amounts shown in Table III. Irrigation water was applied
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TABLE IV
THE WEIGHT AND NITRATE NITROGEN C O N T E N T ^  OF INDIVIDUAL SWEET POTATO 
ROOTS!' GROWN ON THE SAME HILL AND ON ADJACENT HILLS ON AN 





Hill weight in roots Hill weight in roots
No. No. (gms) __ (ppm) No. No. (gms) (PPm)
1 1 121.29 486.8 5 1 285.81 465.2
2 50.10 494.8 2 210.50 501.2
3 545.00 804.4 3 35.09 473.2
4 137.90 533.6 4 126.15 486.8
5 652.38 602.0 5 75.07 400.8
6 480.82 571.2 6 83.83 462,8
7 428.07 524.8 7 36.62 609.6
8 20.25 1427.2 8 126.98 520.0
9 38.65 576.0 9 35.85 759.6
Sum 2474.46 6020.8 10 47.20 508.0
Mean 274.94 668.9 Sum 1062.10 5187.2
2 1 179.75 496.4 Mean 106.21 518.7
2 247.65 508.0 6 1 78.25 520.0
3 250.72 486.8 2 62.74 555.6
4 149.99 444.8 3 255.40 622.8
5 70.63 449.6 4 121.65 520.0
6 63.05 416.0 Sum 518.04 2218.2
Sum 961.79 2801.6 Mean 129.51 554.5
Mean 160.29 466.8 7 1 29.30 462.8
3 1 207.15 416.0 2 110.25 462.8
2 164.39 336.0 3 75.15 531.2
3 113.95 439.6 4 72.85 528.8
4 120.89 439.6 5 216.20 524.8
5 163.30 439.6 6 132.13 508.0
6 96.40 423.2 Sum 635.88 3018.4
7 49.19 571.2 Mean 105.98 503.0
8 49.00 531.2 8 1 57.20 430.4
9 29.99 553.2 2 94.68 531.2
Sum 994.26 4149.6 3 65.64 531.2
Mean 110.47 461.0 Sum 217.52 1492.8
4 1 477.97 632.4 Mean 72.50 497.6
2 195.49 597.2 9 1 122.00 452.0
3 110.40 462.8 2 157.25 542.8
Sum 753.86 1692.4 3 26.88 473.2
























9 5 54.84 609.6 10 1 56.67 324.8
6 173.70 406.3 2 94.50 172.4
7 70.65 520.0 3 134.50 87.2
8 123.45 508.0 4 85.20 146.4
9 45.70 496.4 5 136.24 134.8
Sum 811.50 4521.1 6 204.30 130.0
Mean 90.16 502.3 Sum 711.41 997.6
Mean 118.56 166.2
Correlation coefficient for root weight and
nitrate concentration in the roots 0 .074
1/ Expressed on a fresh weight basis at harvest time.
2/ Variety - Goldrush - Harvested on September 11, 1967.
3/ Received an application of 30-60-30 per acre in the drill prior to 
planting.
4/ Numbered basipetally.
when .considered necessary to insure good plant growth and high yield. Cul­
tivation was carried out as necessary to control weeds, and the potatoes 
were harvested on September 27. A representative 10-bushel composite 
sample (field run grade, except for jumbos) of each of the Centennial 
and Goldrush varieties was taken and stored at room temperature in wooden, 
bushel-size crates.
A  random, 20-root sub-sample was taken the day of harvest and every 
other day at the same time for 14 days, finely chopped, thoroughly mixed, 
placed in double plastic bags, and frozen at minus 20°F. prior to nitrate
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analysis. At each sample date, duplicate 10-gram samples were taken
from each variety placed in a vacuum oven and dried for 24 hours. The
sampling dates began on October 26 and ended on November 9.
The nitrate concentration of the roots, expressed on a fresh or 
dry weight basis at the time of sampling, appeared to decrease markedly 
with time in storage (Figures 1 and 2),
At the beginning of the test, Centennial and Goldrush evidently 
contained similar concentrations of nitrate on a fresh weight basis, al­
though at the end of the storage period the analyses indicated higher
nitrate concentrations in Goldrush.
Considered on a dry weight basis, larger quantities of nitrate 
were noted in Centennial initially, but at the end of the 14-day storage 
period Goldrush demonstrated higher amounts of nitrate nitrogen.
Crop Rotation Experiment
This experiment was conducted during the 1965-67 seasons at Chase, 
Louisiana from May to September on an Olivier silt loam soil. ' one 
exception, the various rotation systems were arranged in three-year cycles 
and were begun in 1956. The crops used in the rotation systems were se­
lected because they were usually grown at one time or another by farmers
in the sweet potato belt in Louisiana.
The amount and distribution of rainfall in the experimental area 
were compiled during the three_ sweet potato growing seasons, as shown in 
Table III. A total of 8.26 inches fell in 1965, 17.85 inches in 1966, and 
9.91 inches in 1967, in comparison to the 12-year average (1956-1967) of
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TABLE V
THE WEIGHT AND NITRATE NITROGEN C O N T E N T ^  OF INDIVIDUAL SWEET POTATO 
ROOTS!' GROWN ON THE SAME HILL AND ON ADJACENT HILLS ON AN 
OLIVIER SILT LOAM SOIl!/ - CHASE - 1967
Root















1 157.64 449.6 5 8 67.33 491.6
2 31.10 428.0 9 64.62 708.8
3 105.72 449.6 10 56.56 503.2
4 138.58 406.4 Sum 986.80 5365.6
5 224.80 598.4 Mean 98.68 536.5
Sum 657.84 2332.0 6 1 470.05 485.6
Mean 131.56 466.4 2 125.19 488.0
2 1 290.73 566.4 3 156.78 467.6
2 326.08 530.0 Sum 752.02 1441.2
3 400.87 406.8 Mean 250.67 480.4
4 91.05 406.4 7 1 90.61 486.8
5 68.75 348.0 2 193.46 464.0
Sum 1177.48 2257.6 3 306.57 369.2
Mean 235.49 464,4 4 285,14 462.8
3 1 232.11 531.2 5 108.03 531.2
2 169.84 561.6 Sum 983.81 2314.0
3 86.78 486.8 Mean 196.76 462.8
4 384.77 531.2 8 1 380.23 486.8
5 131.70 599.6 2 443.87 428.0
Sum 1005.20 2710.4 3 226.78 383. 2
Mean 201.04 542.0 Sum 1050.88 1298.0
4 1 447.05 622.8 Mean 350.29 432.6
2 248.00 509.2 9 1 148.69 491.6
3 179.56 574.8 2 677.93 548.4
4 96.89 343.2 3 123.41 462.8
5 61.58 439.6 4 174.36 467.6
Sum 1035.08 2489.6 Sum 1124.39 1970.4
Mean 207.01 497.9 Mean 281.09 492.6
5 1 103.18 467.6 10 1 123.40 428.0
2 107.66 554.4 2 36.89 449.6
3 164.86 486.8 3 104.82 449.6
4 130.15 632.4 4 112.18 496.4
5 67.39 566.4 5 168.01 496.4
6 136.31 496.4 Sum 545.30 2320.0
7 88.74 458.0 Mean 109.06 464.0
Correlation coefficient for root weight and nitrate concentra-
tion in the roots 0.122
1/ Expressed on a fresh weight basis at harvest time 9
2/ Variety - Goldrush - Harvested on October 26, 1967.
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Days after Harvest
1/ Expressed on a fresh weight basis (at the time of sampling). 
2/ Varieties: Centennial and Goldrush.









































JV Expressed on a dry weight basis (at the time of sampling). 
2J Varieties: Centennial and Goldrush.
3/ Stored at room temperature.
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14.52 inches. The greatest quantity fell in August and the smallest in 
July of the 1965 season. The largest amounts fell in July and September 
of the 1966 and 1967 seasons, and the smallest quantity in June and Sep- 
temper of 1966 and 1967, respectively.
Due to the fact that soil samples for phosphorus, potassium, cal­
cium and magnesium determinations were not taken on the years this test 
was conducted, the most recent analysis of these experimental plots, 
which was carried out in 1962, is presented in Table VI.
At one week prior to planting, each crop in the rotation system 
received the rate of fertilizer generally recommended for that particular 
crop on an Olivier silt loam soil (6 8 ).
Subsequently, each crop was planted at the time considered normal 
for that area.
Centennial draws were planted in the sweet potato plots on May 18, 
1965, May 31, 1966, and May 12, 1967 at a spacing of 12 inches on 4-foot 
rows. Each plot consisted of 6 rows 60 feet long with 8 -foot alleys be ­
tween plots in all directions. The experimental treatments were arranged 
in a randomized complete block design with 3 replications. Conventional 
cultivation of the row crops was conducted during the growing season to 
control weeds, but-the sod treatment plots were not cultivated during 
the 2-season period prior to sweet potatoes. The sweet potatoes were 
harvested on September 17, 1965, September 21, 1966, and September 18, 
1967.
The total yield of the sweet potatoes as influenced by the various 
rotation systems during the 3-year study is shown in Table VII. A lack 
of significant differences in yield among the treatments used was noted
TABLE VI
THE L E V E L S ^  OF AVAILABLE NUTRIENTS IN AN OLIVIER SILT LOAM SOIL USED FOR THE 
CROP ROTATION^/ EXPERIMENT - CHASE - 1962
Topsoil Subsoil
Available^/ Nutrients (ppm) A v a i l a b l e ^  Nutrients (ppm)
Rotation S y s t e m ^ pi/ K§/ CaZ/ Mgi/ pH P K Ca Mg PH
Sweet potatoes every year 76 95 272 129 4.9 76 73 272 238 4.7
Sweet potatoes every year followed by a 
winter cover crop (Hairy Vetch) 74 91 317 87 4.7 67 63 363 156 4.6
Sweet potatoes alternated with soybeans 79 104 272 118 5.0 70 77 317 199 4.7
Sweet potatoes following corn and a winter 
cover crop (Hairy Vetch) and cotton 84 109 317 129 4.9 77 73 272 170 4.7
Sweet potatoes following Bermuda sod and 
White Dutch Clover (2 years) 80 127 363 118 5.2 72 82 363 186 4.9
Sweet potatoes following cotton and 
corn with soybeans 79 100 317 129 5.0 64 73 363 199 4.8
1/ Determined before experimental fertilizers were applied in 1962
2/ Three year rotation cycle - begun in 1956.
3/ Phosphorus extracted with .IN HCL +  .03N NH4 F at 
tant. The other nutrients were extracted with .
the ratio of 1 
IN HCL only.
part of soil to 20 parts of extrac-
4/ Received fertilization as recommended in La. Agric. Expt. Sta. Circ. 84 except for Hairy Vetch 
which received no fertilization.
5/ All values considered high for field crop production on this soil in Louisiana.
U 1
6 / Values range from low to medium for field crop production on this soil in Louisiana. 01
7/ Values considered low for field crop production on this soil in Louisiana.
8/ Values range from low to medium for field crop production on this soil in Louisiana.
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TABLE VII
THE TOTAL YIELD.*/ OF SWEET POTATO R O O T S ^  GROWN ON AN OLIVIER SILT
LOAM SOIL AS INFLUENCED BY DIFFERENT CROP ROTATION
SYSTEMS^' - CHASE - 1965-1967
Rotation Systerrut/
Season
1965 1966 1967 Average
Sweet potatoes every year 95 138 118 117
Sweet potatoes every year followed 
by a winter cover crop (Hairy 
Ve tch) 89 143 140 124
Sweet potatoes alternated with
soybeans 100 147 124
Sweet potatoes following corn and 
a winter cover crop (Hairy Vetch) 
and cotton 87
Sweet potatoes following Bermuda 
sod and White Dutch Clover 
(2 years) 98
Sweet potatoes following cotton 





I/ Expressed as pounds per plot.
2J Variety - Centennial.
3/ Begun in 1956 and conducted annually on a three year rotation cycle 
except for the third rotation system listed above.
4/ Received fertilization as recommended in the La. Agric. Expt. Sta.
Circ. 84 except for Hairy Vetch which received no fertilization.
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in 1965 and 1966; however, in 1967 significant increases were obtained 
from the plots on which soybeans were alternated with sweet potatoes and 
also from the plots in which a winter cover crop (hairy vetch) was turned 
under in the early spring prior to the sweet potato crop.
In 1965 (first year of the cycle), sweet potatoes were obtained 
from all six of the rotation systems. The roots were obtained at harvest 
time from each of the 18 experimental plots. A  sample of the roots was 
finely chopped, thoroughly mixed, and frozen at minus 20°F. for subsequent 
nitrate analysis (Table VIII). The remainder of the roots were canned.
In 1966 (second year of the cycle), it was possible to obtain roots from 
only two of the six rotation systems, and in 1967 (third year of the cycle), 
roots were obtained from three of the systems. Methods of harvesting and 
handling the roots in 1966 and in 1967 were identical to those employed in 
1965, except in 1967 when none of the roots were canned.
The nitrate content of the roots from potatoes planted after a winter 
vetch crop had been turned under in the spring or of sweet potatoes follow­
ing Bermuda sod and White Dutch Clover (2 years) was apparently higher 
than that in roots from plots planted only to sweet potatoes every year, 
sweet potatoes alternated with soybeans, or sweet potatoes following cotton 
and corn with soybeans. In each rotation system involving soybeans, the 
beans were harvested prior to disking the remaining plant material into 
the soil.
Differences in the extent of detinning in the cans during 4 months 
of storage were consistent but not significant (Table IX); however, the 
values obtained after 8 or 12 months of storage did prove significant 
(Tables X and XI). This indicates that the use of hairy vetch in a sweet
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TABLE VIII
THE NITRATE NITROGEN CONCENTRATION!/ OF SWEET POTATO ROOTsi/ GROWN
ON AN OLIVIER SILT LOAM SOIL AS INFLUENCED BY DIFFERENT CROP
ROTATION SYSTEMS!/ - CHASE - 1965-1967
Rotation System!/
Season
1965 1966 1967 Average
Sweet potatoes every year 369 117 335 274
Sweet potatoes every year 
followed by a winter cover 
crop (Hairy Vetch) 607 365 463 478
Sweet potatoes alternated with
soybeans 448 380 414
Sweet potatoes following corn 
and a winter cover crop (Hairy 
Vetch) and cotton 695
Sweet potatoes following Bermuda 
Sod and White Dutch Clober (2
years) 627
Sweet potatoes following cotton 









1/ Determined at harvest time on a fresh weight basis and expressed as 
parts per million.
2/ Variety - Centennial.
3/ Begun in 1956 and conducted annually on a three year rotation cycle 
except for the third rotation system listed above.
4/ Received fertilization as recommended in the La. Agric. Expt. Sta.
Circ. 84 except for Hairy Vetch which received no fertilization.
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TABLE IX
THE DEGREE OF INTERNAL DARKENING-^ OF CANS^/ CONTAINING SWEET 
POTATOES^/ GROWN ON AN OLIVIER SILT LOAM SOIL AS 
INFLUENCED BY DIFFERENT CROP ROTATION 




Sweet potatoes every year 1.00 1.02 1.01
Sweet potatoes every year followed by a 
winter cover crop (Hairy Vetch) 1.43 1.43 1.43
Sweet potatoes alternated with soybeans 1.00
Sweet potatoes following corn and a 
winter cover crop (Hairy Vetch) 
and cotton 1.65
Sweet potatoes following Bermuda Sod 
and White Dutch Clover (2 years) 1.16
Sweet potatoes following cotton and 
corn With soybeans 1.00
LSD (.05) NS NS
1_/ Rated visually according to a scale of 1-8 and related positively to
the extent of detinning of the cans.
2/ Stored at room temperature for four months.
3/ Variety - Centennial.
4/ Begun in 1956 and conducted annually on a three year rotation cycle 
except for the third rotation system listed above.
5/ Received fertilization as recommended in the La. Agric. Expt. Sta.
Circ. 84 except for Hairy Vetch which received no fertilization.
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TABLE_X
THE DEGREE OF INTERNAL DARKENING-^ OF CANsi^ CONTAINING SWEET
POTATOES^-' GROWN ON AN OLIVIER SILT LOAM SOIL AS INFLUENCED
BY DIFFERENT CROP ROTATION SYSTEMS^/ - CHASE - 1965-1966
Rotation S y s t e m ^
Season 
1965 1966 Average
Sweet potatoes every year 1.16 1.15 1.16
Sweet potatoes 
winter cover
every year followed by a 
crop (Hairy Vetch) 2.02 1.48 1.75




following corn and a 
crop (Hairy Vetch) and
1.75
Sweet potatoes following Bermuda Sod 
and White Dutch Clover (2 years) 1.50
Sweet potatoes following cotton and 
corn with soybeans 1.02
LSD (.05) 





1J Rated visually according to a scale of 1-8 and related positively to 
the extent of detinning the cans.
2/ Stored at room temperature for eight months.
3/ Variety - Centennial.
4/ Begun in 1956 and conducted annually on a three year rotation cycle 
except for the third rotation system listed above.
5/ Received fertilization as recommended in the La. Agric. Expt. Sta,
Circ. 84 except for Hairy Vetch which received no fertilization.
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TABLE XI
THE DEGREE OF INTERNAL D A R K E N I N G ^  OF CANS!/ CONTAINING SWEET
POTATOES^/ GROWN ON AN OLIVIER SILT LOAM SOIL AS INFLUENCED




Sweet potatoes every year 1.50 1.31 1.41
Sweet potatoes every year followed by a 
winter cover crop (Hairy Vetch) 2.73 1.70 1.72
Sweet potatoes alternated with soybeans 1.50
Sweet potatoes following corn and a 
winter cover crop (Hairy Vetch) 
and cotton 2.75
Sweet potatoes following Bermuda Sod 
and White Dutch Clover (2 years) 2.12
Sweet potatoes following cotton 







1/ Rated visually according to a scale of 1-8 and related positively 
to the extent of detinning of the cans.
2/ Stored at room temperature for twelve months.
_3/ Variety - Centennial.
4/ Begun in 1956 and conducted annually on a three year rotation cycle 
except for the third rotation system listed above,
_5/ Received fertilization as recommended in the La. Agric. Expt. Sta.
Circ. 84 except for Hairy Vetch which received no fertilization.
62
potato rotation system materially increased the nitrate level of the roots 
at harvest time and the subsequent detinning of the cans. This was like­
wise true for the system including Bermuda grass sod and White Dutch 
Clover; however, the use of soybeans (another legume) in any rotation 
system where the soybean seed were harvested was not conducive to nitrate 
accumulation by the roots or detinning of the cans. In 1965 only small, 
although significant, differences were noted in the reaction (pH) of the 
syrup of canned roots after storage for 4 or 8 months at room tempera­
ture (Tables XII and XIII; and again in 1966, similar small but signifi­
cant differences were noted in the pH of the syrup of the sweet potatoes 
stored for 12 months (Table XIV); however, there were some cases in which 
there were no real differences in the pH of the syrup.
A negative, highly significant correlation coefficient for total 
yield and the nitrate concentration in the unpeeled roots at harvest time 
was found to exist in 1965 and 1966; although, the r value for these vari­
ables in 1967 was smaller, insignificant, and positive (Table XV).
In 1966 the association between total yield and the nitrate con­
centration in the peeled roots at canning time was also positive but not 
significant (Table XV).
The r values relating the nitrate concentration in the roots to 
the degree of internal darkening of the cans during 4, 8 , or 12 months 
of storage were positive and significant in 1965, whereas in 1966 the co­
efficients were positive but only approached significance (Table XV).
At the same time, the r values for the nitrate concentration in 
the peeled roots and the extent of internal darkening of the cans during 




THE REACTION OF THE SYRUP.!/ OF CANNED SWEET POTATOES^/ GROWN ON AN
OLIVIER SILT LOAM SOIL AS INFLUENCED BY DIFFERENT CROP




Sweet potatoes every year 5.30
Sweet potatoes every year followed by a winter 
cover crop (Hairy Vetch) 5.43
Sweet potatoes alternated with soybeans 5.30
Sweet potatoes following corn and a winter cover 
crop (Hairy Vetch) and cotton 5.54
Sweet potatoes following Bermuda Sod and White 
Dutch Clover (2 years) 5.56




1/ Concentration - 25 percent sucrose at canning time.
2/ Variety - Centennial - stored for four months at room temperature 
after canning.
3/ Begun in 1956 and conducted annually on a three year rotation cycle 
except for the third rotation system listed above.
4/ Received fertilization as recommended in the La. Agric. Expt. Sta.
Circ. 84 except for Harry Vetch which received no fertilization.
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TABLE XIII
THE REACTIONi/ OF THE SYRUPi^ OF CANNED SWEET POTATOES^/ GROWN ON AN
OLIVIER SILT LOAM SOIL AS INFLUENCED BY DIFFERENT CROP




Sweet potatoes every year 5.13 5.50 5.32
Sweet potatoes every year followed by 
a winter cover crop (Hairy Vetch) 5.24 5.60 5.42
Sweet potatoes alternated with soybeans 5.12
Sweet potatoes following corn and a winter 
cover crop (Hairy Vetch) and cotton 5.32
Sweet potatoes following Bermuda Sod 
and White Dutch Clover (2 years) 5.21
Sweet potatoes following cotton and 






JL/ Expressed as pH.
2y Concentration - 25 percent sucrose at canning time.
3/ Variety - Centennial - stored for eight months at room temperature.
4/ Begun in 1956 and conducted annually on a three year rotation cycle 
except for the third rotation system listed above.
5/ Received fertilization as recommended in the La. Agric. Expt. Sta. 
Circ. 84 except for Hairy Betch which received no fertilization.
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TABLE XIV
THE REACTION^/ OF THE SYRUP.?/ OF CANNED SWEET POTATOES^/ GROWN ON AN
OLIVIER SILT LOAM SOIL AS INFLUENCED BY DIFFERENT CROP




Sweet potatoes every year 5.56 5.32 5.44
Sweet potatoes every year followed by a 
winter cover crop (Hairy Vetch) 5.46 5.50 5.48
Sweet potatoes alternated with soybeans 5.36
Sweet potatoes following corn and a 
winter cover crop (Hairy Vetch) and 
cotton 5.60
Sweet potatoes following Bermuda Sod 
and White Dutch Clover (2 years) 5.50
Sweet potatoes following cotton and 





1/ Expressed as pH.
2/ Concentration - 25 percent sucrose at canning time.
3/ Variety - Centennial - stored for twelve months at room temperature.
4/ Begun in 1956 and conducted annually on a three year rotation cycle 
except for the third rotation system listed above.
5/ Received fertilization as recommended in the La. Agric. Expt. Sta. 
Circ. 84 except for Hairy Vetch which received no fertilization.
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TABLE XV
THE RELATIONSHIPS AMONG SEVERAL FACTORS ASSOCIATED WITH SWEET
POTATOES!/ GROWN ON AN OLIVIER SILT LOAM SOIL AS INFLUENCED




The total yield and the nitrate 
concentration in the unpeeled roots
at harvest time
The total yield and the nitrate 
concentration in the peeled roots 
at canning time
The nitrate concentration in the u n ­
peeled roots and the degree of internal 
darkening of the cans during four months
of storage
The nitrate concentration in the u n ­
peeled roots and the degree of internal 
darkening of the cans during eight 
months of storage
The nitrate concentration in the un ­
peeled roots and the degree of internal 
darkening of the cans during twelve 
months of storage
The nitrate concentration in the peeled 
roots and the degree of internal darken­
ing of the cans during four months of
storage
The nitrate concentration in the peeled 
roots and the degree of internal darken­













Associated Variables 1965 1966 1967
The nitrate concentration in the 
peeled roots and the degree of 
internal darkening of the cans 
during twelve months of storage 0.993**
* Significant at the 5 percent level of probability.
** Significant at the 1 percent level of probability.
\J Variety - Centennial
2/ Begun in 1956 and conducted annually as outlined in Table IV and 
Tables VI - XIII.
The effect of six rotation systems in 1965 and two systems in 1966 
including sweet potatoes on the extent of internal darkening of the cans 
containing the roots during 12 months of storage at room temperature is 
presented in Plates II and III.
Irrigation-Nitrogen Study
This test was conducted in the field at Chase, Louisiana from June 
to October in 1965 and 1966, and from May to September in 1967 on an Ol i v ­
ier silt loam soil.
On the year that this study was initiated (1964) a general fertility 
analysis of the soil used was conducted, and the results are presented in 
Table XVI.
The available moisture content of this soil is 13.0 percent by 
weight, ranging from 19.5 percent at field capacity to 6.5 percent at the 
wilting point.
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Plate II. The Effects of Six Crop Rotation Systems Including 
Sweet Potatoes listed in Table VI on the Extent cl 
Internal Darkening of Cans Containing the Roots 
During Twelve Months of Storage at Room Temperature 
in 1965.
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Plate III. The Effects of Two Crop Rotation Systems Including 
Sweet Potatoes listed in Table VI on the Extent of 
Internal Darkening of Cans Containing the Roots 




THE LEVELS— ^ OF AVAILABLE NUTRIENTS IN AN OLIVIER SILT LOAM SOIL 
USED FOR THE IRRIGATION-NITROGEN EXPERIMENT - CHASE - 1964
Available^-/ Nutrient fpom'i
Soil Area P_3 / id./ Cal/ Mg— / pH
Topsoi1 31 144 544 156 5.2
Subsoil 20 60 544 175 4.9
_1/ Determined before experimental fertilizers were applied in 1964.
2V Phosphorus was extracted with 0.1N HCL +  ,03N NH^F at a ratio of 1 
part of soil to 20 parts of extractant. The other nutrients were 
extracted with 0.1N HCL only.
3/ Considered low for field crop production on this soil in Louisiana.
4/ Considered medium to high in the topsoil for field crop production 
on this soil in Louisiana.
5_/ Considered low for field crop production on this soil in Louisiana.
6/ Considered high for field crop production on this soil in Louisiana.
A few days prior to planting each season, the experimental nitro­
gen fertilizer was applied at the rate of zero, 30, 60, or 90 pounds of 
nitrogen per acre, along with the equivalent of 60 pounds each of P 2O5 and 
K 2 O per acre. The nutrient carriers used in formulating the fertilizers 
were ammonium nitrate, superphosphate, and muriate of potash.
The amount and distribution of rainfall and supplemental irriga­
tion water received by these plots is presented in Tables XVII, XVIII, 
and XIX. It was intended to allow one series of sub-plots to remain 
relatively dry during the growing season by withholding irrigation water. 
The second series was to be kept moist by the use of irrigation when
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TABLE XVI
THE LEVELS-!/ OF AVAILABLE NUTRIENTS IN AN OLIVIER SILT LOAM SOIL 
USED FOR THE IRRIGATION-NITROGEN EXPERIMENT - CHASE - 1964
2 /Available— ' Nutrient CppnO
Soil Area P 3/ Ki/ CaU Mg! 7 . pH
Topsoil 31 144 544 156 5.2
Subsoil 20 60 544 175 4.9
1/ Determined before experimental fertilizers were applied in 1964.
2_/ Phosphorus was extracted with 0.1N HCL +  .03N NH^F at a ratio of 1
part of soil to 20 parts of extractant. The other nutrients were 
extracted with 0.1N HCL only.
3/ Considered low for field crop production on this soil in Louisiana.
4/ Considered medium to high in the topsoil for field crop production
on this soil in Louisiana.
5/ Considered low for fielc^^ ^ n  on this soil in Louisiana.
6 / Considered high for f ^ ^ ^ H  ^ ^ o n  this soil in Louisiana.
A few days prior , the experimental nitro­
gen fertilizer was a p p l i e < ! n ^ ^ ^ ^ ^ ^ | ^ ^ ^ ^ e r o , 30, 60, or 90 pounds of 
nitrogen per acre, along with t m ^ ^ f u v a l e n t  of 60 pounds each of P 2O5 and 
K2 O per acre. The nutrient carriers used in formulating the fertilizers 
were ammonium nitrate, superphosphate, and muriate of potash.
The amount and distribution of rainfall and supplemental irriga­
tion water received by these plots is presented in Tables XVII, XVIII, 
and XIX. It was intended to allow one series of sub-plots to remain 
relatively dry during the growing season by withholding irrigation water. 
The second series was to be kept moist by the use of irrigation when
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TABLE XVII
THE AMOUNT AND DISTRIBUTION OF RAINFALL^/ AND IRRIGATION-^/ WATER 
APPLIED DURING THE SWEET POTATO^/ GROWING SEASON ON AN OLIVIER 
SILT LOAM SOIL USED FOR THE IRRIGATION-NITROGEN 
EXPERIMENT!/ - CHASE - 1965
Rainfall and Irrigation* Average Rainfall 
(1956-1967)Mon th Date Dry!/ Moist!/ Wet!/
June 10 I. 2.00 I.. 2.00 I. 2.00
24 R. 0.56 0.56 0.56
25 R. 0.59 0.59 0.59
Iota 1 3. 15 3.15 3.15 3.57
July 5 I. 2.00
13 I. 2.00 I. 2.00
15 R. 0.27 0.27 0.27
23 I. 2.00
24 R. 0.59 0.59 0.59
To tal 0.86 2.86 6.68 3.40
Augus t 10 I. 2.00
13 R. 0.27 0.27 0.27
17 R. 1.30 1.30 1.30
19 R. 0.48 0.48 0.48
21 R. 0.65 0.65 0.65
23 R. 1.00 1.00 1.00
24 R. 0,16 0.16 0.16
Total 3.86 3.86 5.86 4.06
September 10 R. 4.20 4.20 4.20
21 R. 0.80 0.80 0.80
22 R. 1.59 1.59 1.59
I o t a 1 6.59 6.59 6.59 3.49
St-IS's'on Total 14.46 16.46 22.28 14.52
L / M e a s u r e d with an official U. S. Weather Bureau Rain Gauge and ex-
pressed in inches.
2/ Variety - Centennial.
3_/ Begun in 1964 and conducted annually.
4/ Received only natural rainfall.
5/ Maintained above 25 percent available moisture by supplemental 
irrigation,
6 / Maintained above 50 percent available moisture by supplemental 
irrigation.
* Rainfall prefix abbreviated as R; irrigation abbreviated as I.
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TABLE XVIII
THE AMOUNT AND DISTRIBUTION OF RAINFALL^/ AND I R R I G A T I O N ^  WATER 
APPLIED DURING THE SWEET POTATO^' GROWING SEASON ON AN OLIVIER 
SILT LOAM SOIL USED FOR THE IRRIGATION-NITROGEN 
EXPERIMENT!/ - CHASE - 1966
Rainfall and Irrigation* Average Rainfall 









Total 1.50 1.50 1.50 3.57
1 R. 0.50 0.50 0.50
5 I. 2.00
15 I. 2.00 I. 2.00
16 R. 0.80 0.80 0.80
17 R. 1.50 1.50 1.50
21 R. 0.40 0.40 0.40
22 R. 0.30 0.30 0.30
30 R. 2.00 2.00 2.00
Total______________________ 5.50___________ 7,50__________9.50_____________ 3.40
August 2 R. 2.10 2.10 2.10
12 R. 0.05 0.05 0,05
12 I . 2.00 I. 2.00
19 R. 0.38 0.38 0.38
20 R. 0.60 0.60 0.60
Total 3.13 5.13 5.13 4.06
September 1 I. 2.00
4 R. 0.35 0.35 0.35
8 I. 2.00 I. 2.00
9 R. 1.41 1.41 1.41
11 R. 1.65 1.65 1.65
18 R. 1.63 1.63 1.63
27 R. 0.36 0.36 0.36
30 R. 3.32 3.32 3.32
Total 8.72 10.72 12.72 3.49
Season Total 13.45 24.85 28.85 14.52
U  Measured with an official U. S. Weather Bureau Rain Gauge and expressed 
in inches.
2_/ Variety - Centennial.
3/ Begun in 1964 and conducted annually,
4/ Received only natural rainfall.
5_/ Maintained above 25 percent available moisture by supplemental irrigation. 
6/ Maintained above 50 percent available moisture by supplemental irrigation. 
* Rainfall prefix abbreviated as R; irrigation abbreviated as I.
TABLE XIX
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THE AMOUNT AND DISTRIBUTION OF R A I N F A L L ^  AND IRRIGATION^/ WATER 
APPLIED DURING THE SWEET POTATO^' GROWING SEASON ON AN OLIVIER 
SILT LOAM SOIL USED FOR THE IRRIGATION-NITROGEN 
EXPERIMENTl/ - CHASE - 1967
Month Date
Rainfall and Irrigation* Average Rainfall 
(1956-1967)Dry!/ Moist!/ Wet!/
May 25 I. 1.00 I.. 1.00 I. 1.00
30 R. 2.12 2.12 2.12
31 R. 0.85 0.85 0,85
Total 3.97 3.79 3.79 3.76
J une 1 R. 1.35 1.35 1.35
15 I. 2.00 I. 2.00
26 I. 2.00
30 I. 2.00 I. 2.00
I o-t a 1 1.35 5.35 7.35 3.57
Ju ly 6 R. 0.71 0.71 0.71
11 R. 0.72 0.72 0.72
19 R. 1.12 1.12 1.12
20 R. 0.66 0.66 0.66
24 R. 0.75 0.75 0.75
29 R. 1.11 1.11 1.11
Total 5.07 5.07 5.07 3.40
Augus t 4 R. 0.39 0.39 0.39
14 I. 2.00 I. 2.00
18 R. 0.33 0,3.3 0.33
22 R. 0.64 0.64 0.64
23 R. 0.17 0.17 0.17
25 R. 0.97 0.97 0.97
To tal 2.50 4.50 4.50 4.06
S ep tember 6 R. 0.84 0.84 0.84
7 R. 0.15 0.15 0.15
Total 0.99 0.99 0.99 3.49
Season Total 13.88 19.70 21.70 18.28
1/ Measured with an official U. S. Weather Rain Gauge and expressed in
inches.
2/ Variety - Centennial.
3/ Begun in 1964 and conducted annually.
4/ Received only natural rainfall.
5/ Maintained above 25 percent available moisture by supplemental irrigation 
6/ Maintained above 50 percent available moisture by supplemental irrigation 
* Rainfall prefix abbreviated as R; irrigation abbreviated as I.
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necessary, and the third was maintained in a relatively wet condition by 
the liberal use of supplemental irrigation water.
The total rainfall for the 1965, 1966, and 1967 growing seasons 
was 14.46, 13.45, and 13.88 inches, respectively. Although the total 
rainfall for the three seasons was similar, a major portion of the total 
for 1966 fell in late September while this was not true for 1965 or 1967.
In order to maintain the assigned sub-plots in a moist condition,
4 inches of irrigation water were applied to the appropriate areas in 
1965 and 7 inches in the 1966 and 1967 growing seasons, while 10, 11, 
and 9 inches of irrigation water were applied to the sub^plots main­
tained in a wet condition throughout the three growing seasons.
The plots were planted on June 10 in 1965, June 16 in 1966 and 
May 25 in 1967 to the Centennial Variety. The plants were spaced 12 
inches apart on 4-foot rows, and each plot consisted of 6 rows 40 feet 
long, with a 4 - foot alleyway between plots. The blocks were placed 40 
feet apart. Only the two center rows were harvested for record and 
sampling purposes. The experimental treatments were arranged in a ran­
domized, complete block design with 3 replications. Immediately after 
planting, all plots were treated with Enide at the rate of 6 pounds per 
acre and irrigated to insure a good plant stand.
Conventional cultural practices, excluding hand hoeing, were car­
ried on during the growing season to control weeds, and the plots were 
harvested on October 10, October 11, and September 25, in the 1965, 1966, 
and 1967 seasons, respectively.
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The influence of soil moisture and varying levels of nitrogen in 
the fertilizer on the yield of sweet potatoes can be seen in Tables XX, 
XXI, and XXII. With one exception in 1967, it was found that as the rate 
of nitrogen applied to the test plots was increased the total yield of the 
sweet potatoes decreased.
The highest yields were obtained with roots grown on wet soil, 
followed by that from moist and dry soil moisture conditions, respec­
tively, during the 3-year study.
At harvest, representative root samples were taken from each of 
the experimental plots, finely chopped, thoroughly mixed, and frozen at 
minus 20°F. for subsequent analysis for nitrate content. In 1965 and 
1966, additional samples were taken from each plot, canned, and stored 
at room temperature for subsequent detinning determinations.
In most cases, as the fertilizer nitrogen increased the nitrate 
concentration of the roots at harvest time also increased, as shown in 
Tables XXIII, XXIV, and XXV, and in each case the highest nitrate con­
centration was found in the roots grown on the dry plots, followed by 
those obtained from the moist and wet plots, respectively.
The extent of internal darkening that occurred during 4, 8 , or 
12 months of storage at room temperature in 1965 was highest in the 
cans containing the roots grown on dry soil, followed by those grown 
under the moist and wet soil conditions in that order. A consistent 
increase in the degree of detinning in the cans occurred as the rate 
of fertilizer nitrogen was increased for each storage period (Tables 
XXVI, XXVII, and XXVIII).
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TABLE XX
THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE FERTILIZER— ^ AND
VARYING LEVELS OF SOIL MOISTURE ON THE TOTAL YIEL d I^ OF
SWEET POTATOES!/ - CHASE - 1965
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
D ry— l 73 58 49 43 56
Mo ist! 7 81 78 61 66 71
We L-— ^ 87 82 80 65 79






























i effects = NS
soil moisture level X Nitrogen
!_/ Source of nitrogen was ammonium nitrate. Each plot also received 
the equivalent of 60 pounds of anc* ^0 P ounds of 1^0 per acre.
2/ Expressed as pounds per plot.
3/ Variety - Centennial grown on Olivier silt loam soil.
4/ Received only natural rainfall,
5_/ Maintained above 25 percent available moisture by supplemental 
i rrigation.
6_/ Maintained above 50 percent available moisture by supplemental 
i rrigation.
In 1966, the degree of internal darkening that occurred in cans 
stored at room temperature for periods of 4, 8 , or 12 months is presented 
in Tables XXIX, XXX, and XXXI. Generally, the roots procured from plots 
receiving only natural rainfall caused the most severe incidence of in­
ternal darkening. Detinning occurred to a smaller degree with the roots
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TABLE XXI
THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE FERTILIZER-^ AND
VARYING LEVELS OF SOIL MOISTURE ON THE TOTAL YIELD.?/ OF
SWEET POTATOES!/ - CHASE - 1966
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
Dry!/ 95 78 70 66 77
Mo i s tl/ 80 91 63 66 75
Wet!/ 95 97 95 75 90
Average 90 89 76 69
LSD (.05) For comparing soil moisture level averages = 10
LSD (.05)
(.0 1 )
For comparing nitrogen rate averages = 12 
For comparing nitrogen rate averages = 16
F. (.05) For interaction of soil moisture level X Nitrogen 
rate effects = NS
_!/ Source of nitrogen was ammonium nitrate. Each plot also received 
the equivalent of 60 pounds of and 60 pounds of K 2O per acre.
2_/ Expressed as pounds per plot.
3/ Variety - Centennial grown on Olivier silt loam soil.
4/ Received only natural rainfall.
5_/ Maintained above 25 percent available moisture by supplemental 
irrigation. _
6_/ Maintained above 50 percent available moisture by supplemental 
irrigation.
from the moist and wet plots. As a general rule, the most severe cases 
of detinning were noted in the cans containing the roots from plots re­
ceiving 90, 60, or 30 pounds of nitrogen per acre, in that order.
The effect of soil moisture and fertilizer nitrogen levels on pH 
of the syrup of canned roots stored for 8 or 12 months was not very large,
as shown in Tables XXXII and XXXIII.
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TABLE XXII
THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE FERTILIZER.!/ AND
VARYING LEVELS OF SOIL MOISTURE ON THE TOTAL YIELD^' OF
SWEET POTATOES—  - CHASE - 1967
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
D rv— ^ 79 78 71 66 74
'Mois 96 89 94 79 90
W e t M 90 104 96 80 93
Average 89 90 88 75
LSD (. 05) 
(.01)
For comparing soil moisture level averages = 7 
For comparing soil moisture level averages = 10
: sd (.05)
(.01)
For comparing nitrogen rate averages = 8 
For comparing nitrogen rate averages = 11
r • (.05) For interaction of soil moisture level X Nitrogen 
rate effects = NS
li Source of nitrogen was ammonium nitrate. Each plot also received 
the equivalent of 60 pounds of ?2®5 an<  ̂ ^  P ounds of K^O per acre.
2 / Expres sed as pounds per plot.
_3/ Variety - Centennial grown on an Olivier silt loam soil,
■4 / Received only natural rainfall.
5_/ Maintained above 25 percent available moisture by supplemental 
i rrigat ion.
6/ Maintained above 50 percent available moisture by supplemental 
i r r igat ion.
The correlation coefficients for the nitrogen rate applied and tin 
total yield of sweet potatoes during the 1965-1967 seasons were large, 
negative, and significant (Table XXXIV).
The r value for total yield and the nitrate concentration in the 
unpeeled roots at harvest time was small and negative in 1965; however, 
it was negative and significant in 1966 and highly significant and n e g a ­
tive in J967 (Table XXX I V ) .
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TABLE XXIII
THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE FERTILIZER- AND
VARYING LEVELS OF SOIL MOISTURE ON THE NITRATE CONCENTRATION^./
IN THE ROOTS OF SWEET POTATOES^/ - CHASE - 1965
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
D r y ^ 397 372 588 567 481
Mo i s t— ^ 322 445 486 574 456
Wet— / 147 170 374 357 262









level averages = 91 





comparing nitrogen rate 
comparing nitrogen rate




interaction of soil moisture level X Nitrogen 
: effects = NS
_1/ Source of Nitrogen was ammonium nitrate. Each plot also received 
the equivalent of 60 pounds of P 2O5 an<  ̂ 60 pounds of K 2 O per acre.
2/ Determined at harvest time on a fresh weight basis and expressed 
as parts per million.
3/ Variety - Centennial Grown on an Olivier silt loam soil.
4/ Received only natural rainfall.
5/ Maintained above 25 percent available moisture by supplemental 
irrigation.




T H E E F F E C T S  OF DIFFERENT RATES OF NITROGEN IN THE F E R T I L I Z E R ^  AND
VARYING LEVELS OF SOIL MOISTURE ON THE NITRATE CONCENTRATION^'
IN THE ROOTS OF SWEET POTATOES^' - CHASE - 1966
Soil Moisture Nitrogen Rate
Leve 1 0 30 60 90 Average
Dry-/ 253 260 338 397 312
M o i s t ^ 201 214 351 441 302
'■Jet:-/ 172 140 270 295 219

























F. (.05) For interaction of soil moisture level X 
Rate = 51
Ni trogen
_1/ Source of nitrogen was ammonium nitrate. Each plot also received 
the equivalent of 60 pounds of P 2O5 and 60 pounds of K^O per acre.
2/ Determined at harvest time on a fresh weight basis and expressed 
as parts per million.
3J Variety - Centennial grown on an Olivier silt loam soil.
4/ Received only natural rainfall.
5/ Maintained above 25 percent available moisture by supplemental 
irrigation.




THE EFFECT OF DIFFERENT RATES OF NITROGEN IN THE FERTILIZER— / AND
VARYING LEVELS OF SOIL MOISTURE ON THE NITRATE CONCENTRATION?./
IN THE ROOTS OF SWEET POTATOESl/ - CHASE - 1967
Soil Moisture Nitrogen. Rate
Level 0 30 60 90 Average
Dry— / 241 274 337 484 343
Moist— / 225 207 245 414 273
Wet-/ 234 239 231 357 265



























interaction of 3oil moisture level X Nitrogen 
> effects = NS
1/ Source of nitrogen was ammonium nitrate. Each plot also received 
the equivalent of 60 pounds of P 2O 5 an^ 60 pounds of K 2O per acre.
2_/ Expressed as pounds per plot.
3/ Variety - Centennial grown on Olivier silt loam soil.
4/ Received only natural rainfall.
57 Maintained above 25 percent available moisture by supplemental 
irrigation.




THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE FERTILIZER.!/ AND
VARYING LEVELS OF SOIL MOISTURE ON THE INTERNAL DARKENING!/ OF
CANS!/ CONTAINING SWEET POTATO ROOTS*/ - CHASE - 1965
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
Dry!/ 1.31 1.33 1.36 1.40 1.34
Moist-^/ 1.00 1.20 1.36 1.52 1.27
Wet-// 1.00 1.12 1.30 1.41 1.21
Average 1.08 1.22 1.34 1.44







nitrogen rate averages = 





interaction of soil moisture leves X Nitrogen 
: effects = NS
1/ Source of nitrogen was ammonium nitrate. Each plot also received 
the equivalent of 60 pounds of P 2O 5 an^ 60 pounds of ^ 0  per acre.
2/ Rated visually according to a scale of 1 - 8 and related positively 
to the extent of detinning of the cans,
3/ Stored at room temperature for four months.
4/ Variety - Centennial grown on an Olivier silt loam soil.
5/ Received only natural rainfall.
6_/ Maintained above 25 percent available moisture by supplemental 
irrigation.




THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE FERTILIZER.^ AND
VARYING LEVELS OF SOIL MOISTURE ON THE INTERNAL DARKENING.?/
OF CANS3./ CONTAINING SWEET POTATO ROOTSi/ - CHASE - 1965
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
Dry-/ 1.36 1.63 1.78 1.97 1.69
Mois t— / 1.13 1.55 1.75 2.05 1.63
Wet— / 1.13 1.47 1.69 3.00 1.58
Average 1.21 1.56 1.74 2.01
F. (.05) For soil moisture level effect = NS
LSD (.05) 
(.0 1 )
For comparing nitrogen rate averages = 
For comparing nitrogen rate averages =
.07
.09
F. (.05) For interaction of soil moisture level X Nitrogen 
Rate effects = NS
\J Source of nitrogen was ammonium nitrate. Each plot also 
the equivalent of 60 pounds of P 2O 5 ai*d 60 pounds of K 2O
received 
per acre.
2j Rated visually according to a scale of 1 - 8 and 
to the extent of detinning of the cans.
related positively
3/ Stored at room temperature for eight months.
4/ Variety - Centennial grown on an Olivier silt loam soil. 
5/ Received only natural rainfall.
6 / Maintained above 25 percent available moisture by supplemental 
irrigation.




THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE FERTILIZER!/ AND
VARYING LEVELS OF SOIL MOISTURE ON THE INTERNAL DARKENING.!/ OF
CANS!./ CONTAINING SWEET POTATO ROOTsit/ - CHASE - 1965
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
Dry!/ 2.02 2.71 2.90 3.08 2.68
M  . 6 / Moist— 1.77 2.33 3.08 3.98 2.80
Wet!/ 1.59 1.77 2.44 2.22 2.01









level averages = 0.27 













interaction of soil moisture level X Nitrogen 
i effects = NS
1/ Source of nitrogen was ammonium nitrate. Each plot also received 
the equivalent of 60 pounds of P 2O5 an<3 60 pounds of K 2O per acre.
7J Rated visually according to a scale of 1 - 8 and related positively 
to the extent of detinning of the cans.
3/ Stored at room temperature for twelve months.
4/ Variety - Centennial grown on an Olivier silt loam soil.
5/ Received only natural rainfall.
6 / Maintained above 25 percent available moisture by supplemental 
irrigation.




THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE F E R T I L I Z E R ^  AND
VARYING LEVELS OF SOIL MOISTURE ON THE INTERNAL DARKENING.?/ OF
CANS^/ CONTAINING SWEET POTATO ROOTS^' - CHASE - 1966
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
Dry-/ 1.08 1.12 1.15 1.26 1.16
Mois t— 1 . 12 1. 13 1.19 1.16 1 . 16
Wet V 1 . 16 1.09 1.09 1.22 1.15
Average 1.11 1 . 12 1.15 1,22
F. (.05) For soil moisture level effect = NS____________
F. (.05) For nitrogen rate effect = NS______________________
F. (.05) For interaction of soil moisture level X Nitrogen 
Rate effects = NS ___
_1/ Source of Nitrogen was ammonium nitrate. Each plot also received 
the equivalent of 60 pounds of P 2O5 an“3 60 pounds of K 2O per acre.
2/ Rated visually according to a scale of 1 - 8 and related positively
to the extent of detinning of the cans,
3/ Stored at room temperature for four months.
4/ Variety - Centennial grown on an Olivier silt loam soil.
5_/ Received only natural rainfall.
6/ Maintained above 25 percent available moisture by supplemental
irrigation,




THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE F E R T I L I Z E R ^  AND
VARYING LEVELS OF SOIL MOISTURE ON THE INTERNAL D A R K E N I N G ^  OF
C A N S i /  CONTAINING SWEET POTATO ROOTS*/ - CHASE - 1966
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
Dry 6/ 1.26 1.33 1.42 1.51 1.38
Mois t— ^ 1.25 1.26 1.41 1.36 1.32
Wet-/ 1.25 1,32 1.37 1.26 1.30




For soil moisture level effect 
For nitrogen rate effect = NS 
For interaction of soil moisture 
Rate effects = NS
= NS 
level X Nitrogen
jJ  Source of nitrogen was ammonium nitrate. Each plot also received
the equivalent of 60 pounds of P 2O5 and 60 pounds of K 2O per acre.
2_/ Rated visually according to a scale of 1 - 8 and related positively
to the extent of detinning of the cans.
3/ Stored at room temperature for eight months.
4/ Variety - Centennial grown on an Olivier silt loam soil.
5/ Received only natural rainfall.
6 / Maintained above 25 percent available moisture by supplemental 
irrigation.




THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE FERTILIZER— ^ AND
VARYING LEVELS OF SOIL MOISTURE ON THE INTERNAL DARKENING!/ OF
CANS!/ CONTAINING SWEET POTATO ROOTS!/ - CHASE - 1966
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
Dry-/ 1.26 1.36 1.53 1.58 1.43
Mo i s t— 1.24 1.29 1.66 1.33 1.38
Wet!/ 1.23 1.53 1.55 1.36 1.42
Average 1.25 1.40 1.58 1.42
F. (.05) For soil moisture level effect = NS
LSD (.05) 
(.0 1 )
For comparing nitrogen rate averages 
For comparing nitrogen rate averages
= 0.17 
= 0.23
F. (.05) For interaction of soil moisture level X Nitrogen 
Rate effects = NS
1/ Source of nitrogen was ammonium nitrate. Each plot also 
the equivalent of 60 pounds of F 2®5 anc* pounds of K 2O
received 
per acre.
2/ Rated v 
to the
isually according to a scale of 1 - 8 and related 
extent of detinning of the cans.
positively
3/ Stored at room temperature for twelve months.
4/ Variety - Centennial grown on an Olivier silt loam soil.
5J Received only natural rainfall.
6 / Maintained above 25 percent available moisture by supplemental 
irrigation.




THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE FERTILIZER^/ AND
VARYING LEVELS OF SOIL MOISTURE ON THE REACTION^/ OF THE SYRUP1 '
OF CANNED SWEET POTATOES^;/ - CHASE - 1966
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
Dry— ^ 5.42 5.44 5.51 5.49 5.47
Moist— / 5.41 5.42 5.52 5.46 5.46
Wet// 5.38 5.44 5.46 5.46 5.44
Average 5.41 5.44 5.50 5.47
F. C.05) For soil moisture level effect = NS
F. (.05) For nitrogen rate effect = NS
F. (.05) For
Rate
interaction of soil moisture level 
effects = NS
X Nitrogen
1/ Source of nitrogen was ammonium nitrate. Each plot also received 
the equivalent of 60 pounds of P 2O5 an<* 60 pounds of 1^0 per acre.
2/ Expressed as pH.
3>/ Concentration - 25 percent sucrose at canning time.
4/ Variety - Centennial grown on an Olivier silt loam soil and stored 
for eight months at room temperature after canning.
5_l Received only natural rainfall.
6 / Maintained above 25 percent available moisture by supplemental 
irrigation.




THE EFFECTS OF DIFFERENT RATES OF NITROGEN IN THE F E R T I L I Z E R ^  AND
VARYING LEVELS OF SOIL MOISTURE ON THE REACTION^' OF THE
SYRUPl/ OF CANNED SWEET POTATOES^/ - CHASE - 1966
Soil Moisture Nitrogen Rate
Level 0 30 60 90 Average
Dry!/ 5.45 5.49 5.52 5.51 5.50
Moist— ^ 5.40 5.40 5.51 5.46 5.45
Wet-/ 5.49 5.46 5.47 5.46 5.47
Average 5.44 5.46 5.50 5.49
F. (.05) For soil moisture level effect = NS
F. (.05) For nitrogen rate effect = NS
F. (.05) For interaction of soil 
Rate effects 3 NS
moisture level X Nitrogen
1/ Source of nitrogen was ammonium nitrate. Each plot also received 
the equivalent of 60 pounds of P 2O5 aT*d 60 pounds of K 2O per acre.
2_/ Expressed as pH.
3/ Concentration - 25 percent sucrose at canning time,
4/ Variety - Centennial grown on an Olivier silt loam soil and stored 
for twelve months at room temperature after canning.
5/ Received only natural rainfall.
6 / Maintained above 25 percent available moisture by supplemental 
irrigation.




THE RELATIONSHIPS AMONG SEVERAL FACTORS ASSOCIATED WITH SWEET POTATOES—  ̂
GROWN ON AN OLIVIER SILT LOAM SOIL AS INFLUENCED BY THE RATE OF 
NITROGEN IN THE FERTILIZER?./ AND THE SOIL MOISTURE LEVEI, -
CHASE - 1965-1967
Associated Variables
The nitrogen rate applied and 
total yield
The total yield and the nitrate 
concentration in the unpeeled 
roots at harvest time
The nitrogen rate applied and the 
nitrate concentration in the 
unpeeled roots at harvest time
The nitrate concentration in the 
freshly-harvested, unpeeled 
roots grown in dry soil.?/ and 
the degree of internal darkening 
of the cans after four months of 
storage at room temperature
The nitrate concentration in the 
freshly-harvested, unpeeled roots 
grown in dry soiL?' and the d e ­
gree of internal darkening of the 
cans, after eight months of stor­
age at room temperature
The nitrate concentration in the 
freshly-harvested, unpeeled roots 
grown in dry soil—  and the de­
gree of internal darkening of the 
cans after twelve months of stor­
age at room temperature
The nitrate concentration in the 
freshLy-harvested, unpeeled roots 
grown in moist' soil— ' and' the de­
gree of internal darkening of the 















Associated Variables 1965 1966 1967
The nitrate concentration in the 
freshly-harvested, unpeeled roots 
grown in moist soilft/ and the d e ­
gree of internal darkening of the 
cans after eight months of storage 
at room temperature 0.778** -0.064
The nitrate concentration in the 
freshly-harvested, unpeeled roots 
grown in moist soil— ' and the de­
gree of internal darkening of the 
cans after twelve months of storage 
at room temperature 0.692* 0.017
The nitrate concentration in the 
freshly-harvested, unpeeled roots 
grown in wet soild/ and the de­
gree of internal darkening of the 
cans after four months of storage 
at room temperature 0.809** -0.231
The nitrate concentration in the 
freshly-harvested, unpeeled roots 
grown in wet soild.' and the de­
gree of internal darkening of the 
cans after eight months of storage 
at room temperature 0.311 -0.258
The nitrate concentration in the 
freshly-harvested, unpeeled roots 
grown in wet soild/ and the de­
gree of internal darkening of the 
cans after twelve months of stor­
age at room temperature 0.765** 0.060
The nitrate concentration in the 
freshly-harvested, unpeeled roots 
grown in an Olivier silt loam 
soiL§/ and the degree of internal 
darkening of the cans after four 







1 1965 1966 1967
The nitrate concentration in the 
freshly-harvested, unpeeled roots 
grown in an Olivier silt loam 
soiL§./ and the degree of internal 
darkening of the cans after eight 
months of storage at room tem-er- 
ature 0.643** -0,631**
The nitrate concentration in the 
freshly-harvested, unpeeled roots 
grown on an Olivier silt loam 
soiL§/ and the degree of internal 
darkening of the cans after twelve 
months of storage at room tempera­
ture 0.707** 0.057
The nitrogen rate applied to dry 
soil— 'and the degree of internal 
darkening of the cans after four 
months of storage at room temper­
ature 0.277 0.465
The nitrogen rate applied to dry 
soil— ' and the degree of internal 
darkening of the cans after eight 
months of storage at room temper­
ature 0.748** 0.518*
The nitrogen rate applied to dry 
soil^./ and the degree of internal 
darkening of the cans after twelve 
months of storage at room tempera­
ture 0,884** 0.673*
The nitrogen rate applied to moist 
soil— 'and the degree of internal 
darkening of cans after four 
months of storage at room temper­
ature 0.760** 0.226
The nitrogen rate applied to moist 
soil—  and the degree of internal 
darkening of cans after eight 






Associated Variables 1965 1966 1967
0.896* 0.382
0.739** 0.183
darkening of cans after eight months
of storage at room temperature 0.374 0.142
The nitrogen rate applied to a wet 
soil—  ̂ and the degree of internal 
darkening of the cans after twelve 
months of storage at room temper­
ature
The nitrogen rate applied to an 
Olivier silt loam soi 1— 1 and the 
degree of internal darkening of 
cans after four months of stor­
age at room temperature
The nitrogen rate applied to an 
Olivier silt loam soil— ' and 
the degree of internal darken­
ing of cans after eight months 




The nitrogen rate applied to moist 
soil— ' and the degree of internal 
darkening of cans after twelve 
months of storage at room temper­
ature
The nitrogen rate applied to wet 
soil— ' and the degree of internal 
darkening of cans after four months 
of storage at room temperature
The nitrogen rate applied to wet 





Associated Variables 1965 1966 1967
The nitrogen rate applied to an 
Olivier silt loam soiL§/ and the 
degree of internal darkening of 
cans after twelve months of stor­
age at room temperature 0.625** 0.433**
_1 / Variety - Centennial
2/ Source of nitrogen was ammonium nitrate which was applied annually at 
the rates given in Tables XX - XXXIII, Each plot also received annu­
ally 60 pounds of P 2 O5 and 60 pounds of K 2 O per acre,
3_/ Received only natural rainfall. ~
4/ Maintained above 25 percent available moisture by supplemental irri­
gation.
5/ Maintained above 50 percent available moisture by supplemental irri­
gation.
6 / Irrespective of soil moisture level.
The value expressing the association between the fertilizer rate 
and the nitrate concentration in the unpeeled roots at harvest time was 
significant and positive in 1965 and 1966, and highly significant and 
positive in 1967 (Table XXXIV),
A small but positive relationship apparently existed between the 
nitrate concentration of the roots grown on the dry soil and the degree 
of internal darkening of the can3 containing the roots after 4 months of 
storage in 1965, although the r value for these variables in 1966 was 
small in magnitude and negative (Table XX X I V ) . After 8 or 12 months of 
storage, large positive significant r values were shown by these variables
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in 1965, but apparently no association existed between them in 1966, as 
indicated by a small negative and a minute positive correlation coeffi­
cient.
A large positive correlation was found to exist between the nitrate 
concentration in the unpeeled roots grown in moist soil and the degree of 
internal darkening of the cans after 4, 8 , or 12 months of storage in 
1965 (Table XXXIV). In contrast, in 1966 small negative r values were 
shown by these variables after 4 or 8 months of storage, and a small 
positive coefficient was found after 12 months of storage at room temper­
ature .
The nitrate concentration in the unpeeled roots grown in the wet 
soil and the degree of internal darkening of the cans after four or twelve 
months of storage were evidently closely related as shown by large, posi­
tive r values; although, a somewhat smaller positive value was found at 
the 8 -month storage period in 1965 (Table XXXIV). This trend was some­
what reversed in 1966, as indicated by the small and mostly negative 
correlation values.
The r values for the nitrate concentration in the unpeeled roots 
grown under all soil moisture levels considered together and the degree 
of internal darkening of the cans after 4, 8 or 12 months of storage in 
1965 were large, positive and highly significant, but the coefficients 
for these associated variables in 1966 were erratic and for the most 
part negative (Table XXXIV).
A questionable association might have existed between the nitrogen 
rate applied to the dry soil and the degree of internal darkening of the
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cans after 4 months of storage in 1965 and 1966, but for the 8 - and 12- 
month storage period in both years the r values were positive and signi­
ficant (Table XXXIV).
The relationship between the nitrogen rate applied to the moist 
soil and the intensity of detinning of the cans after 4, 8 , or 12 months
of storage was strong, as evidenced by the highly significant positive
correlation coefficients. On the other hand, the positive r values for 
these variables in 1966 were much smaller in magnitude and lacked sig­
nificance (Table XXXIV).
The r values relating the nitrogen rate applied to the wet soil 
and the extent of internal darkening of the cans after 4, 8 or 12 months 
o f  storage in 1965 were generally significant and positive, accompanied 
by small insignificant positive coefficients in 1966 (Table XXXIV).
The correlation coefficients associating the nitrogen rate applied
to the soil regardless of moisture content and the degree of can corrosion 
after 4, 8 or 12 months of storage in 1965-1966 were positive and gener­
ally highly significant (Table XXXIV).
'The extent of internal darkening that occurred in the cans contain­
ing the roots in 1965 and 1966 is shown in Plates IV and V.
Phosphorus Experiment
Experiment at Chase
This experiment was conducted at Chase, Louisiana on a Loring- 
Olivier silt loam soil. Prior to fertilization, soil samples were taken 
from surface (0-6 inches) and sub-surface (6-12 inches) levels for phos­
phorus, potassium, calcium, and magnesium content determinations. The
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Plate IV. The Effects of Different Rates of Nitrogen in the 
Fertilizer and Varying Levels of Soil Moisture for 
Sweet Potatoes on the Extent of Internal Darkening 
of Cans Containing the Roots During Twelve Months 




Plate IV. The Effects of Different Rates of Nitrogen in the 
Fertilizer and Varying Levels of Soil Moisture for 
Sweet Potatoes on the Extent of Internal Darkening 
of Cans Containing the Roots During Twelve Months 
of Storage at Room Temperature in 1965.
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Plate IV. The Effects of Different Rates of Nitrogen in the 
Fertilize:: and Varying Levels of Soil Moisture for 
Sweet Potatoes on the Extent of Internal Darkening 
of Cans Containing the Roots During Twelve Months 
of Storage at Room Temperature in 1965.
Plate V. The Effects of Different Rates of Nitrogen in the 
Fertilizer and Varying Levels of Soil Moisture for 
Sweet Potatoes on the Extent of Internal Darkening 
of Cans Containing the Roots During Twelve Months 
of Storage at Room Temperature in 1966.
Plate V. The Effects of Different Rates of Nitrogen in the 
Fertilizer and Varying Levels of Soil Moisture for 
Sweet Potatoes on the Extent of Internal Darkening 
of Cans Containing the Roots During Twelve Months 
of Storage at Room Temperature in 1966.
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results of these analyses are presented in Table XXXV. The analyses indi­
cated that the available phosphorus content was high for field crop pro­
duction on this type of soil in Louisiana.
The available phosphorus and potassium values were found to be 
higher in the topsoil than in the subsoil. The calcium and magnesium 
levels were apparently higher in subsoil than in the topsoil; however, 
the pH was evidently approximately the same at the two depths.
At two weeks prior to planting, the experimental phosphorus ferti­
lizer was applied at the rate of zero, 30, 60, 90, 120, or 150 pounds of 
P 2 O 5  per acre along with 30 pounds of N and 60 pounds of K 2O per acre 6  
inches deep in the drill. As in the previously described experiments, 
the nutrient carriers used in formulating the fertilizers were ammonium 
nitrate, superphosphate, and muriate of potash. The amount and distri­
bution of rainfall on these plots during the growing season may be seen 
in Table III.
The plots were planted on May 15 to the Centennial variety. The 
plants were spaced 12 inches apart on 4-fo»ot rows with each plot consist­
ing of single rows 25 feet long with 5-foot alleyways between plots. 
Immediately after planting, all plots were treated with Enide at the 
rate of 4 pounds per acre and irrigated with 1 inch-of water. Conven­
tional cultural practices were carried out during the growing season to 
control weeds. The plots were harvested on September 18.
At harvest time, a 20-root sample was taken from each of the 36 
experimental plots, finely chopped, well mixed, placed in double plastic 
bags, and frozen at minus 20°F. for nitrate analysis at a later date.
TABLE XXXV
1 1 ^THE LEVELS— ' OF AVAILABLE NUTRIENTS IN THE MISSISSIPPI RIVER TERRACE SOILS USED




P K Ca Mg pH
Chased./ Clinton!/ Chase!/ Clinton!/ Chase!/ Clinton!./ Chase!/ Clinton!/ Chase!/ Clinton!/
Topsoil— / 76* 45** 170 110 420 320 124 123 4.8 4.9
Subsoil— / 66 25 70 125 430 320 162 186 4.9 4.4
_1/ Determined before experimental fertilizers were applied in 1967.
2_/ Phosphorus was extracted with 0.1N HC1 +  .03N NH4F at a ratio of 1 part of soil to 20 parts of extractant 
The other nutrients were extracted with 0.1N HC1 only.
3/ From 0 - 6  inches deep.
4/ From 6 - 1 2  inches deep.
5_/ Soil type - Loring-Olivier silt loam.
6 / Soil type - Loring silt loam.
* Considered high for field crop production on this soil in Louisiana.
** Considered medium for field crop production on this soil in Louisiana.
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Generally, it was found that as the fertilizer phosphorus rate 
increased, the total yield of roots also increased, except at the 150 
pound level (Table XXXVI).
The influence of various phosphorus applications on the accumula­
tion of nitrate in the roots at harvest time was not truly linear, as 
shown by the variable results which followed a somewhat inconsistent 
pattern in this regard (Table XXXVII).
However, the r value for the phosphorus application rate and 
total yield was highly significant (Table XXXVIII).
The relationship between the phosphorus application rate and the 
nitrate concentration in the unpeeled roots was negative and also highly 
significant (Table XXXVIII).
No real association was found to exist between the total yield 
and the nitrate concentration of the roots, as indicated by the small 
correlation coefficient (Table XXXVIII),
Experiment at Clinton
This study was conducted at Clinton, Louisiana on a Loring silt 
loam soil. Similarly, prior to fertilization, soil samples were taken 
from surface and sub-surface levels for certain nutrient analyses, the 
results of which are also presented in Table XXXV. Only medium amounts 
of available phosphorus for field crop production were indicated by the 
soil analysis for this soil type. Larger amounts of phosphorus were 
present in the topsoil, and equal concentrations of calcium were found 
in the topsoil and subsoil, although greater quantities of potassium and
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TABLE XXXVI
THE EFFECT OF DIFFERENT RATES OF PHOSPHORUS—  ̂ IN THE FERTILIZER







30-0-60 280 418 349
30-30-60 321 574 448
30-60-60 354 566 460
30-90-60 379 578 479
30-120-60 398 603 501
30-150-60 334 598 471
LSD (.05) 56 62
(.0 1) 76 85
\_i Applied as ordinary superphosphate (20 percent P 2O5) •
2/ Variety at Chase - Centennial; Variety at Clinton - Seedling L 9t 39.
3/ A preplanting application six inches deep in the drill.
4/ Soil type - Loring-Olivier silt loam.
5/ Soil type - Loring silt loam.
magnesium were present in the subsoil. As usual, the higher pH was noted 
in the topsoil.
At two weeks prior to planting, the fertilizer phosphorus, nitro­
gen, and potassium were applied to the appropriate plots at the same rates 
and in the same manner as described above for the Chase location.
The nematode resistant seedling L-9-39 was planted at a 12-inch 
spacing on 25-foot plots on June 8 , followed immediately by a 4-pound 
application of Amiben per acre and 1.5 inches of irrigation water. The 
amount and distribution of rainfall during the growing season Is pr e ­
sented in Table I.
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During the growing season, conventional cultural practices were 
performed to control weeds, and the plots were harvested on November 1,
A 20-root sample was taken from each of the 36 plots and handled 
in the same way as that described earlier,
As a general rule, larger responses in yield to fertilizer phos­
phorus were noted at Clinton than at the Chase location (Table XXXVI).
The highest yield was obtained from plots that received 120 pounds of 
P 2 O5 per acre, which was also true at Chase.
The effect of various levels of phosphorus on the nitrate accumu­
lated by the roots was not clear, as no visible trend was indicated 
(Table XXXVII).
The correlation coefficient for phosphorus application rate and 
total yield was positive and highly significant ((Table XXXVIII).
The r value for the phosphorus rate applied and the nitrate con­
centration of the unpeeled roots at harvest time was negative, large, 
and also highly significant.
The association between the variables, total yield and the nitrate 




THE EFFECT OF DIFFERENT RATES OF P H O S P H O R U S ^  IN THE FERTILIZER
ON THE NITRATE CONCENTRATION^/ IN SWEET
POTATO ROOTS!/ - 1967
Nitrate Concentration (ppm)Fertilizer
Application!' Chase!/ Clinton!/ Average
30-0-60 ' 678 662 670
30-30-60 698 668 683
30-60-60 696 632 664
30-90-60 625 576 601
30-120-60 558 602 580
30-150-60 613 560 587
LSD (.05) 54 68
(.0 1 ) 74 NS
JJ  Applied as ordinary superphosphate (20 percent P 2O 5 ) •
2_/ Determined at harvest time on a fresh weight basis in unpeeled roots.
3/ Variety at Chase - Centennial; Variety at Clinton - Seedling L 9-39.
4/ A preplanting application six inches deep in the drill.
5/ Soil type - Loring-Olivier silt loam.
6 / Soil type - Loring silt loam.
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TABLE XXXVIII
THE RELATIONSHIPS AMONG SEVERAL FACTORS ASSOCIATED WITH SWEET 
POTATOES!/ GROWN ON MISSISSIPPI RIVER TERRACE SOILS AS 
INFLUENCED BY DIFFERENT RATES OF PHOSPHORUS^/
IN THE FERTILIZERl/ - 1967
Correlation Ceofficient
Associated Variables Chase!/ Clinton!/
The phosphorus application rate and 
total yield 0.454** 0.558**
The phosphorus application rate and the 
nitrate concentration in the unpeeled 
roots at harvest time -0.478** -0.647**
The total yield and the nitrate concen­
tration in the unpeeled roots at 
harvest time -0.301 -0.422*
1/ Variety at Chase - Centennial; Variety at Clinton - Seedling L 9-39.
2/ Applied as ordinary superphosphate (20 percent P 2 O5 ) .
3/ A preplanting application six inches deep in the drill. Each plot 
received 30 pounds of nitrogen and the equivalent of 60 pounds of 
K 2O per acre in addition to its assigned rate of phosphorus.
4/ Soil type - Loring-Olivier silt loam.




This experiment was conducted in the field at Clinton, Louisiana 
from June to October on a Providence silt loam soil.
At one week prior to planting, the experimental fertilizer (4-12- 
8 ) was applied at the rate of 400, 600, 800, or 1000 pounds per acre.
The nutrient carriers used in formulating the fertilizer were ammonium 
nitrate, superphosphate, and muriate of potash.
The amount and distribution of rainfall received by these plots 
is presented in Table I. A total of 24.78 inches fell during the growing 
season, which was slightly higher than the 12-year average, also pre­
sented in Table I. The largest amount of rainfall, 5.49 inches, fell 
in August with similar quantities falling in May and September. The 
smallest amount, 2.69 inches, fell during the month of June.
The plots were planted on June 8 to the Goldrush variety. The 
plants were spaced 12 inches apart on 4-foot rows. Each plot consisted 
of 3 rows 30 feet long, with a 4-foot alleyway between plots. Only the 
center row was harvested for records and sampling purposes. The experi­
mental treatments were arranged in a randomized, complete block design 
with six replications. Immediately after planting, 4 pounds of Amiben 
per acre were applied to control weeds, followed by 1.5 inches of irri­
gation water.
The plots were harvested on October 24. Generally, as the rate 
of complete fertilizer increased, the total yield of the sweet potatoes 
also increased (Table XXXIX). The highest yields were obtained from
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TABLE XXXIX
THE EFFECT OF DIFFERENT RATES OF A  COMPLETE FERTILIZER— ^ ON







16-48-32 32 25 29
24-72-48 37 31 34
32-96-64 41 32 37
40-120-80 4 0 _____ 33 37
LSD (.05) 6 NS
(.0 1 ) 8
JJ  Applied as a 4-12-8 grade in the drill 6 inches deep prior to
planting.
2/ Variety - Goldrush.
3/ Soil type - Providence silt loam.
plots that received 800 pounds of a 4-12-8 grade of fertilizer, and 
intermediate responses were noted in those receiving 600 pounds per
a c r e ,
A bushel of potatoes was taken from each experimental plot and 
graded according to an arbitrarily established system for canners based 
on whether individual roots were of proper size for canning as whole or 
cut roots.
A 20-root sub-sample was taken from each crate, washed, finely 
chopped, thoroughly mixed, placed in double plastic bags, and frozen at 
minus 20°F. for subsequent nitrate analysis. The remaining potatoes
Ill
were canned and stored at room temperature, Six cans per plot were 
opened after 4, 8 , or 12 months of storage, respectively, and rated 
for the extent of internal darkening that had occurred.
A consistent significant increase in the nitrate content of the
roots at harvest time was apparent as the application rate of complete 
fertilizer was increased (Table XL),
in Table XLI it is shown that a similar significant, increase in
tii e extent of internal darkening of the cans occurred during A, 8 , or 12
months of storage as the rate of complete fertilizer was increased,
Evidently, there was no real influence on the reaction (pH) of 
the canned syrup after 8 months of storage at room temperature by the 
various rates of complete fertilizer, as shown in Ta b 1e XLI1; although, 
small but significant differences were found after 12 months of storage,
The r value for fertilizer rate and the total yield was found to
be large, positive, and highly significant (Table XLIII),
A close relationship appeared to exist between the fertilizer rate 
and the nitrate concentration in the unpeeled roots at harvest time, as 
indicated by the r value which was large and positive (Table XIILT),
A significant association between the nitrate content of the un- 
peel ed roots at harvest time and the degree of internal darkening of the 
cans did not appear until the canned roots had been stored for 12 months 
(Table XLIII),
However, true positive relationships were evident between the fer® 
tilizer rate and the degree of internal darkening of the cans after 4 , 8 , 
or '12 months of storage, increasing in size with the length of the stor­
age period (Table XLIII), The degree of the internal darkening of the cans 
containing the roots after 12 months of storage in 1966 is presented in 
Plate VI,
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Plate VI. The Effects of Various Rates of a Complete Fertilizer 
on the Extent of Internal Darkening of Cans Contain­




THE EFFECT OF DIFFERENT RATES OF A COMPLETE FERTILIZER—  ̂ ON








16-48-32 317 428 373
24-72-48 378 464 421
32-96-64 459 492 476
40-120-80 472 542 507
LSD (.05) 46 36
(.0 1 ) 64 50
1/ Applied as a 4-12-8 grade in the drill 6 inches deep prior to 
planting.
2/ Determined on a fresh weight basis in the unpeeled roots at harvest 
time,
3/ Variety - Goldrush.
4/ Soil type - Providence silt loam.
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TABLE XLI
THE EFFECT OF DIFFERENT RATES OF A  COMPLETE FERTILIZER-^ ON
THE DEGREE OF INTERNAL .DARKENING- OF CANS CONTAINING
SWEET POTATO ROOTS!'- CLINTON-^' - 1966
Fertilizer After Storage^/ for
Rate/Acre 4 Months 8 Months 12 Months
16-48-32 1.13 1.25 1.25
24-72-48 1.10 1,25 1,25
32-96-64 1.15 1.26 1,26
40-120-80 1.24 1.32 1,36
LSD (.05) 0,12 0,06 0.05
(.0 1 ) 0,16 NS 0,06
l! Applied as a 4-12-8 Grade in the drill 6 inches deep prior to
planting.
2_/ Rated visually according to a scale of 1 - 8 and related positively
to the extent of detinning of the cans, 
3/ Variety - Goldrush,
4/ Soil type - Providence silt loam.
57 At room temperature.
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TABLE XLII
THE EFFECT OF DIFFERENT RATES OF A COMPLETE FERTILIZER—  ̂ ON THE
r e a c t i o n !' OF THE s y r u p !/ OF CANNED SWEET POTATO
r o o t s !' - c l i n t o n !' - 1966
Fertilizer After Storage^/ for





LSD (.05) NS 0.03
(.0 1 ) 0.04
1/ Applied as a 4-12-8 grade in the drill 6 inches deep prior to
planting.
2_/ Expressed as pH.
3/ Concentration - 25 percent sucrose at canning time. 
4/ Variety - Goldrush.
5/ Soil type - Providence silt loam.
6_/ At room temperature
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TABLE XLIII
THE RELATIONSHIPS AMONG SEVERAL FACTORS ASSOCIATED WITH SWEET 
POTATOES!' GROWN ON PROVIDENCE SILT LOAM SOIL AS INFLUENCED 







The fertilizer rate and total yield 0.638** 0.440*
The total yield and the nitrate concentration 
in the unpeeled roots at harvest time 0.737** 0.346
The fertilizer rate and the nitrate concen­
tration in the unpeeled roots at harvest 
time 0.848** 0.861*
The nitrate concentration in the unpeeled 
roots at harvest time and the degree of 
internal darkening of the cans after four 
months of storage at room temperature 0.029
The nitrate concentration in the unpeeled 
roots at harvest time and the degree of 
internal darkening of the cans after 
eight months of storage at room temperature 0.297
The nitrate concentration in the unpeeled roots 
at harvest time and the degree of internal 
darkening of the cans after twelve months of 
storage at room temperature 0.566**
The fertilizer rate and the degree of internal 
darkening of the cans after four months of 
storage at room temperature 0.480*
The fertilizer rate and the degree of internal 
darkening of the cans after eight months of 
storage at room temperature 0.511*
The fertilizer rate and the degree of internal 
darkening of the cans after twelve months of 
storage at room temperature 0.696**
1/ Variety - Goldrush.
2/ Applied as a 4-12-8 grade in the drill 6 inches deep prior to planting. 
3/ Soil type - Providence silt loam.
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Experiment of 1967
This experiment was conducted in the field on the same plots as 
the Complete Fertilizer Study in 1966. The experimental procedures 
were the same as those described for the 1966 experiment.
Just prior to fertilization, soil samples were taken from each 
of the 24 experimental plots at a depth of 0-6 inches and composited 
by treatment for nutrient analysis. The results of these analyses are 
presented in Table XLIV. Of the nutrients considered, the levels of 
phosphorus and calcium were considered very low while the contents of 
potassium and magnesium were not so deficient. The pH of the experi­
mental plots ranged from 4.7 to 4.9.
The experimental fertilizers were applied on May 12. On June 20 
Goldrush draws were transplanted, accompanied by a 4-pound application 
of Amiben per acre, followed immediately by 1.50 inches of irrigation 
water.
It was apparent at harvest time, November 7, that although the 
increase in total yield of the roots was consistent with rate, produc­
tion was not entirely dependent on the rate of fertilizer, since the 
differences m  total yield were not significant (Table XXXIX).
After harvest, a raw root sample was taken from each plot, 
finely chopped, mixed, and frozen at minus 20°F. for subsequent nitrate 
determination; however, no roots from the samples taken were canned Jn 
1967.
The nitrate concentration of the roots showed a consistent in­
crease as the fertilizer rate increased (Table XL). Generally, it was 




THE LEVELS!/ OF AVAILABLE^/ NUTRIENTS IN A PROVIDENCE SILT LOAM 
SOIL USED FOR THE COMPLETE FERTILIZER EXPERIMENT - 
CLINTON - 1967
Available Nutrient (ppm)
S amp 1e— 1 4 /Treatment— ' p!/ Kl/ Call M pH
1 16-48-32 23 90 320 • 117 4.8
2 24-72-48 25 90 320 104 4.7
3 32-96-64 30 100 280 87 4.7
4 40-120-80 15 90 320 102 4.9
1/ Determined before the experimental fertilizers were applied in 1967.
2/ Phosphorus was extracted with 0.1N HC1 to .03N NH^F at a ratio of 
1 part of soil to 20 parts of extractant. The other nutrients were 
extracted with 0.1N HC1 only.
3/ Consisted of a single plot replicated 6 times and sampled to a 
depth of 6 inches and composited.
4/ Applied annually since 1961 in the drill at a depth of 6 inches to 
support a crop of Goldrush sweet potatoes.
5/ All values considered low for field crop production on this soil 
in Louisiana.
6 / Values range from low to medium for field crop production on this 
soil in Louisiana.
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The correlation coefficient for fertilizer application rate and 
total yield was moderate in size, positive, and significant (Table X L I I I ) .
The r value for total yield and the nitrate concentration in the 
unpeeled roots at harvest time was small and insignificant (Table XLIII).
The correlation coefficient between the fertilizer rate and the 
nitrate concentration in the unpeeled roots at harvest time was large 
in magnitude, positive, and highly significant (Table XLIII).
Soil Amendment Study
Experiment of 1966
This experiment was conducted in the field at Chase, Louisiana on 
an Olivier silt loam soil. Prior to soil amendment application, soil 
samples were taken from the control plots, the plots that were to re­
ceive 320 pounds of sulfur per acre, and the plots on which 1000 pounds 
of calcite were to be applied. In addition, each of the above plots 
were to receive 30-60-30 per acre prior to planting. The results of 
these analyses are presented in Table XLV. The analysis indicated 
that the phosphorus content was high, potassium and calcium were low, 
and the magnesium level ranged from low to high for field crop produc­
tion on this soil type in Louisiana, respectively. The pH of the ex­
perimental plots varied from 4.4 in the plots receiving sulfur to 6.4 
in those receiving lime.
At two months prior to planting, the experimental lime and sulfur 
were applied to the appropriate plots in order to allow time for them 
to react with constituents of the soil before the fertilizer was
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TABLE XLV
THE LEVELS— ^ OF AVAILABLE NUTRIENTS IN AN OLIVIER SILT LOAM SOIL 
USED FOR THE STUDY OF THE EFFECT OF SOIL AMENDMENT 
APPLICATIONS ON THE YIELD AND NITRATE 
CONCENTRATION IN SWEET POTATO 
ROOTS - CHASE - 1965
Soil
Amendment^/
3 /Available— ' Nutrient (ppm)
pi/ Ki/ Ca£/ Mgi/ pH
None 138 50 340 113 5.2
320 lbs/acre Sulfur 196 65 220 87 4.4
1000 lbs/acre Calcite 145 65 470 247 6.4
_1/ Determined at harvest time on September 14, 1965.
2/ Applied annually since 1960. In addition, c■.ach p lot received 30-60'
per acre prior to planting.
3/ Phosphorus was extracted with 0.1N HC1 to .03N NH^F at a ratio of 1 
part of soil to 20 parts of extractant. The other nutrients were 
extracted with .IN HC1 only.
4/ Considered high for field crop production on this soil in Louisiana.
5/ Considered low for field crop production on this soil in Louisiana.
6 / Considered low for field crop production on this soil in Louisiana.
_7/ Values range from low to high for field crop production on this soil 
in Louisiana.
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applied. At two weeks before planting time, the experimental ferti­
lizer was also applied to the appropriate plots at the rate of 30-60- 
30 (N, P 2O5 , K 2O) per acre.
The Centennial variety of sweet potatoes was planted in the test 
plots on May 23. The plants were spaced 12 inches apart on 4-foot rows, 
each plot consisting of 3 rows 30 feet long, with 5-foot alleyways b e ­
tween plots.
Immediately after planting, all plots were treated with Enide at 
the rate of 4 pounds per acre and irrigated to insure a good plant stand. 
The amount and distribution of rainfall during the growing season may be 
seen in Table III. Supplemental irrigation water was applied during the 
summer as was deemed necessary. Conventional cultural practices were 
carried out during the growing season to control weeds, and the plots 
were harvested on September 21.
At harvest time a 20-root sample was taken from each plot, finely 
chopped, thoroughly mixed, and frozen at minus 20°F. for subsequent ni ­
trate analysis.
The influence of soil amendment application on the soil reaction, 
the total yield, and the nitrate concentration of the roots at harvest 
time is presented in Table X L V I .
It was strongly indicated that soil pH was influential on yield 
in that the total yield of sweet potatoes decreased significantly in the 
plots that received 1000 pounds of calcite while those treated with sul­
fur showed relatively small reductions (Table X L V I ) .
The roots grown in the soil receiving no soil amendment appeared 
to contain about the same concentration of nitrate as those receiving
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TABLE XLVI
THE EFFECT OF SOIL AMENDMENT APPLICATIONS TO AN OLIVIER SILT LOAM 
SOIL ON THE REACTION, THE TOTAL YIELD AND THE NITRATE 
CONCENTRATION IN THE UNPEELED SWEET POTATO ROOTsi'
AT HARVEST TIME - CHASE - 1966







None 5.2 68 356
320 lbs/acre Sulfur 4.5 60 342





Correlation coefficient for total yield and nitrate concen­
tration of the unpeeled roots at harvest time = -0.603**
1/ Variety - Centennial.
2J Applied annually since 1960. In addition each plot received 30-60-30 
per acre prior to planting.
3/ Determined at harvest time on September 21, 1966.
4/ Determined on a fresh weight basis at harvest time in the unpeeled 
roots.
320 pounds of sulfur per acre (Table XLVI). However, the roots taken 
from the limed plots apparently contained more than twice the nitrate 
concentration of the roots obtained from the control and sulfur-treated 
plots.
The r value for total yield and the nitrate concentration of the 
unpeeled roots at harvest time was large, highly significant, and nega­
tive (Table XLVI).
Experiment of 1967
This experiment was conducted in the field on the same plots as 
the Soil Amendment Study in 1966. The experimental procedures were 
the same as those previously described, except that the plots to receive 
no fertilizer in addition to those receiving fertilizer were included.
The experimental lime and sulfur was applied on March 3 and the 
fertilizer was put out on the appropriate plots on April 21.
On May 8 Centennial slips were transplanted, accompanied by a 4- 
pound application of Enide per acre and by 1 inch of irrigation water.
A general analysis (P, K, Ca, Mg, and pH) was conducted on samples 
from each of the 36 plots which had been composited by treatement before 
the experimental'soil amendments and fertilizer were applied (Table 
X LV11). The analysis indicated that the available phosphorus content 
ranged from medium to high, potassium and calcium were low, and the 
magnesium content ranged from low to high for field crop production on 
this soil type in Louisiana, respectively. The pH of the test plots 
varied from a low of 4.6 in which plots received 320 pounds of sulfur 
per acre to 6.6 in the limed and fertilized plots.
The highest yields were obtained from the plots that received a 
fertilizer application of 30-60-30 per acre and no soil amendment (Table 
XLVIII).
Somewhat in contrast to the results obtained in 1966, fairly high 
yields were noted in the limed and fertilized plots, and the lowest 
yields occurred in plots on which 320 pounds of sulfur had been added. 
However, many of the roots obtained from the limed plots were off-grade 
due to severe infection by soil rot organisms.
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TABLE XLVII
THE LEVELS-^ OF AVAILABLE NUTRIENTS IN AN OLIVIER SILT LOAM SOIL USED 
FOR THE STUDY OF THE EFFECT OF SOIL AMENDMENT AND COMPLETE 
FERTILIZER ON THE YIELD AND NITRATE CONCENTRATION IN 
SWEET POTATO ROOTS - CHASE - 1967
Fertilizer 9 /Applied/acre— '
Q /Available— ' Nutrients (ppm)
2 /Soil Amendment— ' p4Z k£/ Ca— / Mgu pH
None None 66 60 280 138 5.5
None 30-60-30 76 60 320 131 5.5
320 lbs/acre Sulfur None 71 50 160 85 4.6
320 lbs/acre Sulfur 30-60-30 93 60 160 81 4,7
1000 lbs/acre Calcite None 68 60 560 188 6.5
1000 lbs/acre Calcite 30-60-30 83 75 560 170 6.6
1/ Determined on March 3, 1967 before the soil amendments and ferti­
lizer were applied.
2/ Applied annually since 1960.
3/ Phosphorus was extracted with 0.1N HC1 +  0.03N NH^F at the ratio of 
1 part of soil to 20 parts of extractant. The other nutrients were 
extracted with 0.1N HC1 only.
4J Values range from medium to high for field crop production on this 
soil in Louisiana.
5/ Considered low for field crop production on this soil in Louisiana.
6y Considered low for field crop production on this soil in Louisiana.
lj Values range from low to high for field crop production on this soil 
in Louisiana.
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The influence of the soil amendments and fertilizer applied to 
the soil on the nitrate accumulation in the roots is not clear, as no 
trend or pattern was evident (Table XLVIII). This was aiso inconsis­
tent with the results obtained in the previous year. The roots that 
appeared to contain the highest concentrations of nitrate were taken 
from limed and fertilized plots; however, there were no significant dif­
ferences' among treatments in the nitrate concentration of the roots.
The r value for total yield and the nitrate concentration of Line 
unpeeled roots at harvest time was positive and significant at t.ho..gh' 
only moderate in magnitude (Table XLVIII).
The use of trade names in this manuscript is for the convenience 
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None None 5.5 45 636
hone 30-60-30 5.5 72 626
320 lbs/acre Sulfur None 4, 6 40 622
320 lbs/acre Sulfur 30-60-30 4.7 54 596
1000 lbs/acre Calcite None 6.5 47 573
iOOO ibs/acre Calcite 30-60 30 6.6 63 679
LSD (.05) 8 NS
______ (J0i)_________________________________________________10_____________________
Correlation coefficient for total yield and nitrate concentra­
tion of the unpeeled roots at harvest time = 0.367*
1/ Variety - Goldrush.
2/ Applied annually.
3/ Determined on March 3, 196 7 before applying soil amendment of- fer­
tilizer.
4/ Determined on a fresh weight basis at harvest time in the unpeeled 
roc t s .
DISCUSSION OF RESULTS
Evidently, the nitrate concentration in individual sweet potato 
roots produced on the same hill varied considerably, regardless of where 
the roots were grown, the size of the root, or the harvest date. The 
position of the root on the stem (depth in the soil) also apparently 
failed to influence its nitrate concentration. The average variation 
in the nitrate level among hills was likewise of major proportions; 
although, hills harvested at the later date ir. i967 were somewnat more 
consistent than the hi 1 is harvested eariier in the sarr.e year. No logi­
cal explanation is offered for these variations outside of inherent v a r i ­
ability, since they were present in the pitatoes grown at Clinton or. a 
Providence fine sancy ioam soil (relatively rolling; and at Chase on an 
Olivier silt loam soil (relatively fiat). The fertilizer nitrogen used 
was uniformly distributed before planting; however, no measurement was 
made of the uniformity of the organic matter present in the soil or 
the movement of nitrogen in or through the soil during the growing 
s 6 ci s C1 n .
Tne nitrate level of Centennial and GoldruSh roots decreased to 
a rather large extent during short-term storage at room temperature.
This apparent decrease is in direct contrast to what was found in earl­
ier studies in which a different method of determining nitrate was 
used (47). It may be recalled that in the nitrate method ,.sed in the 
first study (fhenoidisulfonic acid method) the interferences from o r ­
ganic matter present were not removed. If this interference occurred
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on a molecular basis, then it would tend to increase in roots with time 
in storage as a portion of the starch is enzymatically converted to sugar, 
This type of interference was prevented entirely in the later study by 
the use of the chromotropic acid procedure, in which case only the actual 
nitrate concentration is measured.
It should be noted that the nitrate concentration of the roots 
was expressed on a fresh and a dry weight basis at the time of sampling, 
and on both bases Centennial appeared to contain higher concentrations of 
nitrate at harvest time than Goldrush. On the other hand, at the termin­
ation of the storage period Goldrush appeared to contain high concentra­
tions of nitrate. This could explain, to a degree, why Goldrush is 
notorious as a variety for detinning cans during long-term storage.
During the curing period sweet potato storage roots are usually 
actively repairing injured tissue brought about during harvest. There­
fore, at this time the demand for reduced forms of nitrogen for the syn­
thesis of amino acids and protein should continue or even possibly increase 
for a short period. Assuming that the nitrate reduction system in the 
sweet potato root is as efficient as in most plants, this could be a 
possible explanation as to why the nitrate concentration in the roots 
appeared to decrease during storage. It is evident that the nitrate re­
ducing enzymes in the roots were still operative after harvest. Even if 
wound healing was not taking place after harvest, the continuous turn­
over of protein that occurs in many intact plants may also proceed in 
sweet potato roots after harvest. If so, this requirement for reducedft
forms of nitrogen should cause the continued activity of nitrate reductase,
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and thus the nitrate accumulated by the storage roots before harvest would 
be used to satisfy this demand after harvest.
The influence of different crops used in rotation systems during 
a 3-year study on the total yield of sweet potatoes is somewhat unclear, 
as indicated by the small but significant difference in yield obtained in 
only one of the three years. However, the different crops used in the 
rotation systems apparently contributed different amounts of nitrate to 
the soil solution during the sweet potato growing season, since the roots 
varied widely in nitrate concentration at harvest time. A factor possibly 
exerting an influence on these results is the difference in the amount and 
type of organic matter contributed to the soil by the various rotation 
systems, in addition to the amount of fertilizer nitrogen which each of 
the crops in each rotation system received prior to planting.
A major contribution was made to the nitrate level of the soil 
used for sweet potatoes every year by the growth of a hairy vetch winter 
cover crop. This contribution was also made by the Bermuda sod and White 
Dutch Clover system which preceded sweet potatoes. This increase in the 
soil level of nitrate was reflected in its concentration in the sweet 
potato roots at harvest time and in the amount of detinning of the cans 
containing the roots. This is in agreement with what Porteous (47) found 
in 1963 and 1964. As might be expected, the other crop rotation systems 
studied provided different and smaller levels of nitrate to the soil solu­
tion during the sweet potato growing season. It was interesting that the 
growth of soybeans (the beans were harvested) in two of the rotation sys­
tems did not result in increased levels of nitrate in the sweet potato 
roots or in increased detinning of the cans. .
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Large variations in the nitrate concentration of the roots were also 
apparent from season to season, which was probably due in part to the dif­
ferent amounts and distribution of rainfall during the growing seasons.
The results obtained in the crop rotation study indicated that 
the two legumes, hairy vetch and White Dutch Clover, from which nothing 
was harvested, added a substantial quantity of nitrate nitrogen to the 
soil upon decomposition.
The influence of the crop rotation systems on the reaction of the 
syrup of canned roots was occasionally significant, in spite of the fact 
that the differences found were small and indicated no trend.
Evidently, the yield was negatively related to the nitrate concen­
tration in the roots during the first two seasons only, indicating a di­
luting effect by growth.
In an experiment where sweet potatoes were grown on soil whose 
moisture level was maintained in a dry, moist, or wet condition in addi­
tion to receiving various amounts of fertilizer nitrogen, the highest 
yields were generally obtained from plots maintained in the wet condi­
tion on which the smaller amounts of fertilizer nitrogen had been applied. 
However, the roots obtained from the wet plots yielded a lower proportion 
of marketable potatoes than did those from the dry and moist plots, respec­
tively. On the other hand, the roots grown . in plots that received larger 
pre-planting applications of fertilizer nitrogen contained higher concen­
trations of nitrate at harvest time, regardless of the soil moisture con­
dition. However, the highest nitrate levels were noted in the roots grown 
under dry soil conditions throughout the growing season, rather than moist
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or wet conditions. Intermediate nitrate levels were found in roots from 
the moist soil, and the lowest levels were present in roots grown on rela­
tively wet soils.
Perhaps, the dry soil was nearer the optimum conditions for nitri­
fication than the other two soils, or the dry soil was more conducive to 
absorption and accumulation of nitrate by the sweet potato roots or both. 
Actually, even if the nitrate level present in the moist soil was as high 
as that in the dry soil, the large amounts of rain that fell and irriga­
tion water that was applied on the moist plots during the latter part of 
the growing season probably induced increased leaching of the nitrates 
from the moist plots. The reduced condition of the wet soil was probably 
neither very conducive to nitrification nor nitrate absorption and was 
undoubtedly promotive of increased nitrate leaching from the topsoil 
during the growing season.
In the study discussed above, when the fertilizer nitrogen rate is 
the only variable considered, a close relationship was shown between the 
fertilizer nitrogen rate and the nitrate content of the unpeeled roots 
at harvest time^__however, the association between the nitrogen rate ap ­
plied and the nitrate concentration in the peeled roots approached pe r ­
fection, Possible reasons for this closer relationship in the latter 
case are vague, but perhaps it was partially caused by a concentration 
of the nitrate present by the removal of moisture from the roots during 
the peeling process. This was true for potatoes from the dry, moist, and 
wet soils. Since this was true for all soil moisture conditions, the pos­
sible interference in nitrate absorption by sweet potato roots by the
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moist and wet soils, as assumed above, was not of a sufficient degree to 
destroy the effect of adding fertilizer nitrogen at different rates.
The degree of detinning that occurred in the cans containing the 
roots grown under increasing nitrogen applications became more intense 
with time in storage. The extent of darkening of the cans was clearly 
related to the rate of nitrogen applied and to the nitrate level of the 
roots at harvest time in 1965. In contrast, negative and questionable 
relationships were generally found to exist between these variables in 
1966. This finding defies logical explanation, based on our present 
knowledge; however, the large amount of rain that fell and irrigation 
water applied during September in 1966 might have leached a large portion 
of the nitrate present in the soil when during the same period in 1965 the 
potatoes were absorbing nitrates at a faster rate than they were being 
converted to the reduced forms. Strodtz and Henry (61, 62) also reported 
that they obtained contrasting responses to these variables by sweet pota­
toes grown in consecutive seasons.
A lack of significant differences was noted in the pH of the syrup 
of the canned roots grown under various soil moisture conditions and fer­
tilizer nitrogen levels. Evidently, the effect of these variables on the 
reaction of the syrup surrounding the canned roots was small. A possible 
association between the reaction of the syrup and the degree of detinning 
of the cans was not clearly demonstrated, although it was sometimes indi­
cated. Again in this experiment, a strong indication was shown for yield 
and nitrate concentration of the roots to vary in opposite directions, 
signifying that on a hill basis the nitrate that was absorbed was diluted 
by increases in storage root growth.
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The application of increasing rates of fertilizer phosphorus to 
sweet potato plots on an Olivier silt loam soil and a Providence fine 
sandy loam soil produced significant increases in yield except at the 
150 pound level of P 2 O5 on both soils; however, slightly larger respon­
ses to fertilizer phosphorus were noted from the Providence soil series. 
It is interesting to recall that the Olivier soil contained 76 ppm of 
P in the topsoil, and the Providence soil contained 45 ppm of P before 
fertilization, indicating that both soils were deficient with regard 
to best growth and yield of sweet potatoes.
The influence of various fertilizer phosphorus applications on 
the accumulation of nitrate in the roots harvested from the two loca­
tions was not positive or visibly linear, as indicated by the variable 
results which followed a somewhat inconsistent pattern in this respect. 
In fact, a general negative relationship was found to exist between 
the phosphorus application rate and the nitrate concentration in the 
unpeeled roots at harvest time. This negative correlation indicates 
that increased amounts of phosphorus in the soil might have depressed 
the uptake of nitrate from the soil or possibly increased the conver­
sion rate of absorbed nitrate to reduced forms in the roots. The 
latter possibility is probably the more likely, since definite yield 
responses to fertilizer phosphorus were obtained. This indicates that 
phosphorus deficiency occurred, to some extent at least, in the con­
trol plots on both soils. In case of phosphorus deficiency, if the 
normal production rate of adenosine triphosphate is reduced and the 
reduction of absorbed nitrate is dependent on energy furnished by ATP,
134
then a plentiful supply of phosphorus fertilizer should result in less 
accumulation of nitrate in the roots than in the case of phosphorus d e ­
ficiency. Accordingly, a negative relationship would be shown between 
the phosphorus application rate to a phosphorus-deficient soil and the 
nitrate accumulation rate in the storage roots.
A further possibility offered as an explanation of this negative 
relationship may be the competition of the anibns,,phosphate and nitrate, 
for absorption sites on the root surface during the absorption process.
If this occurred, then an increase in one of the ions in the soil solu­
tion brought about by fertilization would result in a depression in the 
rate of absorption of the other ion. This same result would be found 
if the two anions were competing for companion cations in the absorption 
process. Converse to indications from other experiments, a positive rela­
tionship was shown between total yield and nitrate concentration in the 
roots, tending to refute the generalization of dilution of nitrate con­
centration by increased growth.
The various rates of complete fertilizer (4-12-8) applied over a 
wide range to sweet potato plots on a Providence fine sandy loam soil 
produced significant differences in yield in only one of the two years 
tested; although, in the season where a smaller response was noted, in­
creased yields of fresh market and canning size potatoes were strongly 
indicated in plots which received the recommended or higher rates of 
fertilizer. It may be recalled that this soil was considered low in P 
and K contents before fertilization.
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As the rate of complete fertilizer (which supplied increasing 
amounts of nitrogen) increased, a consistent, significant, linear in­
crease in the nitrate accumulation in the sweet potato roots at harvest 
time was found in both years that the study was conducted. Somewhat 
higher nitrate concentrations were noted in the roots harvested in 1967 
than in 1966; however, the reason for this difference is obscure.
The severity of detinning that occurred in the cans containing 
the roots grown in 1966 under increasing complete fertilizer application 
rates became more intense with time in storage but not to the extent that 
has been caused by various treatments in some of the other experiments 
conducted; although, the nitrate concentrations of the raw roots were 
comparable. No acceptable reason was found for this difference, unless 
the cans used in this particular experiment had a thicker coating of 
tinplate than the cans used in the other experiments.
The effect of different rates of a complete fertilizer on the re­
action of the syrup of canned sweet potatoes was significant only after 
a full year of storage at room temperature. However, the differences 
found were minute; consequently, no major influence of treatment was 
indicated from the data obtained. It is felt that sweet potato roots 
themselves probably contain buffer systems of considerable capacity.
The influence of soil amendment application to an Olivier silt 
loam soil and the consequent adjustment of the pH of the soil solution 
in 1966 was clearly indicated by the significant decrease in the yield 
of sweet potatoes in the plots that received annual applications of lime,
while the sulfur-treated plots showed only slight reductions. The
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reduction noted in the limed plots were primarily caused from plant
damage by soil rot organisms. On the other hand, the reason for the re­
duction in yield obtained from plots on which sulfur had been applied is 
unclear but is probably related to one or more phases of soil chemistry 
as influenced by pH. It is known that this particular soil contains 
relatively large amounts of soluble manganese at strongly acid reactions, 
so that phyto toxicity sometimes results.
In 1967, significant yield responses were obtained from plots on 
which no soil amendment but only fertilizer had been applied, and the low­
est yields were obtained from the test plots on which sulfur only was used.
The nitrate concentration of the roots obtained in 1966 from the 
control plots and plots to which sulfur had been applied were similar; 
however, the roots procured from the limed plots in 1966 appeared to con­
tain more than twice the nitrate concentration of the other roots.
The nitrate concentration of the roots was found to be highest in
the roots taken from the limed plots in both seasons, although to a signi­
ficant degree in 1966 only. The reason for this large accumulation of 
nitrate by roots from the limed plots is not readily evident; however, 
Loehwing (35) reported that corn, wheat, and clover plants injured by ex­
cessive lime applications were generally marked by an increase in the n i ­
trate content also. Conversely, it has been shown that many plants absorb 
nitrate more readily from an acid medium than from a neutral or alkaline 
medium (9).
As a general rule, the influence of the soil amendment applica­
tions on the total yield and nitrate concentration of the unpeeled roots
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lacked any consistent pattern. In fact, the relationship between these 
variables was negative and significant in 1966 and positive and signi­
ficant in 1967. These contrasting results preclude any logical explana­
tion.
SUMMARY
1. The nitrate concentration of individual sweet potato roots 
produced on the same hill varied greatly, regardless of their size, 
position on the stem, or harvest date. Sizable variations in the aver­
age nitrate level of the hills were also noted.
2. The nitrate level of Centennial and Goldrush roots decreased 
steadily and rather markedly during the first 14 days of storage at 
room temperature.
3. Apparently, large additions were made to the soil nitrate 
level by the decomposition of a hairy vetch winter cover crop or Bermuda 
grass sod and White Dutch Clover. This increase clearly exhibited its 
influence on the nitrate level of the successive sweet potato roots at 
harvest time and on the extent of detinning of cans containing the roots. 
Plots whose rotations consisted of sweet potatoes every year, sweet p o ­
tatoes alternated with soybeans (beans harvested prior to turning under), 
and sweet potatoes following cotton and corn with soybeans evidently 
added smaller amounts of nitrate to the soil upon decomposition.
4. In a study where the effects of fertilizer nitrogen rate
and soil moisture level were studied factorially, the positive influence 
of fertilizer nitrogen on the nitrate content of the unpeeled roots at 
harvest time was clearly evident, although seasonal variations were 
found. Descending nitrate concentrations were found in roots grown on 
dry, mois'c, and wet soils, respectively.
5. I e l . the study above, a strong positive relationship appeared 
to exist between the nitrate concentration in the unpeeled roots and the
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extent of internal darkening of the cans during storage in 1965, whereas 
a small and primarily negative association was found between these vari­
ables in 1966.
6 . Large positive associations were evident between the nitro­
gen rate applied and the extent of internal darkening of cans containing 
the roots in 1965, irrespective of the soil moisture level. A smaller 
positive relationship was also true for these variables in 1966,
7. Little relationship was found between the rate of applied 
phosphorus and the nitrate content of the roots at harvest time; however, 
significant responses to phosphorus in yield were noted,
8 . The nitrate level of sweet potatoes was found to increase con­
sistently and significantly as the rate of complete fertilizer applied
to the soil increased. This increase in the nitrate level of the roots 
was clearly related to the extent of detinning that occurred in the cans 
stored at room temperature.
9. The application of lime to the soil appeared to enhance the 
uptake and accumulation of nitrate ions by sweet potato roots; however, 
the influence of the other soil amendment studied, sulfur, on nitrate 
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